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Science Education 


REFLECTIONS ON SCIENCE TEACHING IN THE U. S. A. 


J. A. LAauwerys 
Lecturer and Tutor, in Charge of Methods of Physical Science, 
University of London, Institute of Education 


To an Englishman, much of the charm 
of visiting the United States comes from 
the fact that everything he meets resembles 
something that he knows—and yet is so 
different from it. Like the English lan- 
guage, European customs and ideals have 
“suffered a sea change into something rich 
and strange” while crossing the Atlantic. 
Or perhaps it might be better to say that 
another environment and other problems 
caused different adaptations of ways of life 
and institutions that have sprung from the 
same roots. 

Much the same sort of thing can be said 
regarding the impressions received by an 
Englishman visiting American schools and 
colleges. Here are children and adolescents 
speaking nearly the same language as ours, 
playing games clearly evolved from the 
same prototypes, studying much the same 
subjects (although different people seem to 
win the battles!), housed in buildings that 
resemble ours, though built on an ampler 
scale. 

And yet, what a difference in spirit and in 
approach! For the two educational sys- 
tems are embodied in social systems that 
increasingly strike me as being very dif- 
ferent. I’m afraid that, in Great Britain, 
we are far from having attained the same 
degree of social democracy as you. It is 
considered far less clear “That all men 
are created equally free and independent— 
with the means of acquiring and possessing 
property, and pursuing and obtaining hap- 
piness and safety... .” True we still 
have a semblance of political democracy ; 


and the law still, as a rule, protects indi- 
vidual rights more than it does in Germany 
or Italy. But our social system is one of 
class and caste, and there’s little prospect 
of fundamental change. 

It would probably be well at this point 
to attempt a cursory survey of the English 
educational system. The reasons for the 
differences that exist between the methods 
and aims of science teaching in the two 
countries then become easier to understand. 
Time does not allow me to go into any de- 
tail at all, and all mention of special types 
of schools, such as Selective Central 
Schools, Junior Technical Schools, Borstal 
Institutions, etcetera will have to be omitted. 
In an over-simplified description of this 
kind, it is possible to indicate only the main 
lines of demarcation. 

The first thing to realize is that there is 
not one English Educational System, but 
three running side by side. 

To begin with, there are the “Public 
Schools” and the preparatory schools which 
feed them. When the chief of these fa- 
mous schools were founded some three or 
four hundred years ago they were, as the 
name implies, open to all who cared to pay 
the fees; or who, through the benevolence 
of an influential patron, were able to secure 
admission. But as time went on admission 
became more and more restricted, the 
funds which gave them financial sustenance 
were increasingly diverted from _ their 
original purpose and they became what they 
now are: schools for the sons of the privi- 
leged upper classes. And when during the 
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last century the industrial and mercantile 
prosperity of Great Britain brought to 
birth a new class which owed its privileges 
to its wealth rather than to its birth, many 
new schools were founded on the same 
pattern as the older institutions. 

Thanks to their large financial resources, 
and to the high fees charged (usually be- 
tween $900 and $1500 per year) these 
schools are usually housed in the country 
in magnificent buildings, surrounded by 
extensive playing fields. The boys often 
reside in houses run by particularly fa- 
vored members of the teaching staff, who 
can make large incomes from the boarding 
fees. 

The teachers are always graduates of the 
old universities of Oxford and Cambridge. 
Their qualifications are either a brilliant 
academic record or a brilliant sports rec- 
ord; it is almost necessary for them to have 
gone to a “Public School”; and a diploma 
in Education, or training for teaching is a 
very marked handicap. The salaries paid 
to them are usually higher than in other 
schools and the Headmasters are often 
grossly overpaid (a few receive $50,000 or 
$60,000 a year; as a rule they receive ten 
times the average teacher’s salary). 

In Public Schools the prestige of science 
and of modern studies is, as a rule, very 
low. Their whole tradition is towards the 
classics, and a good deal of pressure is 
brought to bear on the abler boys to get 
them to concentrate their attention on Latin 
and Greek to the exclusion of scientific 
work. Much attention is also devoted to 
developing irrational loyalties of the pupils 
to small, particular groups of their fellows 
and equals—to the team, to the house, to 
the school. This is often called the de- 
velopment of character and of sportsman- 
ship. 

As a rule, the Public Schools possess 
excellent science equipment and fine labora- 
tories—purchased or built to impress or 
satisfy the parents and in order to appear 
up-to-date. And curiously enough, some 
of the best science teaching in England is 
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carried on in them. The Headmaster 
simply doesn’t care at all what the Science 
Masters do. Nor are boys expected to 
bring much credit to the school by passing 
examinations in science. In a few cases, 
men of marked ability have, under these 
conditions, done work of outstanding value. 

By the side of the Public Schools, which 
deal with boys, or, sometimes, with girls, 
between the ages of thirteen and eighteen, 
there are also the Secondary Schools which 
take children between the ages of eleven 
and eighteen. These schools are run by the 
Local Education Authorities, i.e., by sub- 
committees of the Town Council or County 
Council and are financed partly by the (na- 
tional) Board of Education and partly by 
the local rates. It is difficult to generalize 
about these schools. Sometimes they are 
coeducational, and sometimes not. Some- 
times they are efficient, and sometimes not. 
Sometimes they are generously equipped 
and housed in excellent buildings, and 
sometimes not. The staff in these schools 
usually obtained a university degree, as a 
rule in London or in one of the provincial 
universities, and often they have received 
post-graduate training in Education. 

Unlike the Public Schools, the Secondary 
Schools are day schools. The conditions 
for entry are either: (a) a high intelligence 
quotient or (b) a sufficient parental income. 
In other words, if the parent is able to pay 
a fee of about $100 or $150 per year, it is 
possible to enter the school after passing 
a very easy examination, or it is also pos- 
sible to enter by passing at the age of 11 
a considerably more difficult Scholarship 
examination. (“Special Place” Examina- 
tion. ) 

The third main branch of the educational 
system consists of elementary or senior 
schools where no fees whatever are paid. 
Here children stay until the age of fourteen 
or fifteen and are given a very simplified 
training in what are conceived to be useful 
subjects. As a rule, elementary school 
buildings are unattractive and not too well 
planned. It seems that the architects re- 
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sponsible for them have been accustomed 
to planning public lavatories and hospitals 
—though they’re now beginning to learn 
how schools should be built. 

In these senior schools, children of poor 
parents stay between the ages of eleven and 
fourteen or fifteen. To have attended 
them is a definite handicap to future suc- 
cess—for instance, the accent they will 
inevitably acquire from their fellows will 
act as a lasting barrier. Little science is 
taught in them: usually one or two hours 
a week. Sometimes this “Science” is for- 
mal and meaningless (density, measure- 
ment, specific heat). Sometimes it is 
taught as “Topics.” (“The Electric Bell,” 
“Hot Water Heating System.’’) 

It will have been noticed that this divi- 
sion of the scholastic system of Great 
Britain corresponds pretty closely to the 
class system which underlies the social 
structure. Public Schools are definitely 
schools for the upper classes, and the older 
Public Schools are schools for the ruling 
classes. It is a noteworthy fact, for example, 
that three-quarters of the present British 
cabinet comes from Eton or from Harrow. 
The Secondary Schools are schools for the 
middle classes or for candidates for the 
middle classes and the Elementary Schools 
are schools for the working classes. I said 
candidates, and by this I was referring to 
the scholarship system and to what it 
makes possible. For the English social 
system differs from the Indian caste sys- 
tem by being at once more flexible and 
more endurable. There is in England no 
hereditary barrier between the classes. 
Men of sufficient energy, acquisitiveness or 
intelligence, or women of sufficient wealth 
or beauty can pass from one class to an- 
other. Thus, also in the educational sys- 
tem it is possible for a child of even the 
poorest parents to go to a Secondary School 
and to a University—provided he can pass 
the required examinations. 

Suppose, for instance, that we have a 
highly intelligent child of very poor parents 
in the slums of London. At the age of five 
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he will go to the kindergarten, and at the 
age of seven he will move into the junior 
school. Already his intelligence will have 
been noted by his teacher and it will be felt 
that, with sufficient care, he should be able 
to pass a scholarship examination. From 
the age of nine or ‘ten he will be carefully 
prepared for that scholarship examination 
which he will take at the age of eleven. Ic 
will consist, probably, of a scholastic 
examination, of an intelligence test, and of 
an interview with the headmaster of a 
Secondary School. This interview will en- 
able the latter to judge whether the child 
has the requisite social qualifications to join 
in the work and life of the secondary 
school. 

Now again the boy will be watched and 
nursed by a teacher, for it will quickly be 
seen that he is a possible candidate for a 
University Scholarship. As far as possible, 
he will be crammed through all the lower 
School examinations. After the age of 
fourteen or fifteen he will drop most sub- 
jects and concentrate on those in which he 
has shown most promise. At the age of 
eighteen, having had an enormous amount 
of practice in answering question papers 
of all kinds set by the University during 
the last N years, he will go up for a week 
to Oxford or Cambridge where he will be 
set a series of papers on his specialty, and 
will be granted an interview with the tutors 
of the college he has chosen. The academic 
standard of these papers is astonishingly 
high—I should say quite as high as those 
of the B.S. or A.M. degrees in this coun- 
try. In fact, it is often asserted that any- 
one who obtains a mathematical scholarship 
at Cambridge should be able without any 
further work at all to take the honors 
degree of mathematics of that University. 
In practice he would almost immediately 
start specializing in one small branch of the 
mathematical sciences, ¢.g., on Projective 
Geometry or Function Theory. 

It would take far too long to describe 
the consequences of this set-up—even 
though it might prove both interesting and 
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profitable. It is fascinating, for instance, 
to speculate on the result of removing the 
most intelligent children of the working 
classes and sending them to be conditioned 
in the havens of tradition such as Oxford 
and Cambridge. Certainly if the aim is 
to maintain the status quo, this is probably 
a wise move. 

But, in this paper, I am more concerned 
with tracing immediate consequences—the 
effect in the classroom and school labora- 
tory. 

A. Curriculum and Methods. The Pub- 
lic Schools, thanks to their association 
with the upper and ruling classes, have ac- 
quired enormous social prestige. Secon- 
dary Schools, therefore, all too often tend 
to accept their ideals and ape their prac- 
tices. For instance, the curriculum usually 
offered is little more than a slightly more 
up-to-date version of a Public School Cur- 
riculum. Yet the latter was only part of an 
education completed by the influences ema- 
nating from a leisured and cultured home 
environment, by foreign travel, etc. Again, 
few Secondary School Headmasters have 
any acquaintance with Science, and most of 
them feel that literary and linguistic studies 
are of vital importance—these long formed 
the core of the education thought suitable 
for unemployed, wealthy people. Thus the 
work in Secondary Schools tends to be far 
more formal, academic, dissociated from 
socially important topics than it need be. 

In particular, Science is usually taught 
purely as a College Preparatory Subject— 
this in spite of the fact that only between 
three and ten per cent of Secondary School 
pupils (themselves only about ten to fifteen 
per cent of the total school population) will 
go to a University or college. The methods 
of teaching science, too, are modeled on 
those which have been found suitable for 
the teaching of Latin Grammar. 

B. Examination. The Scholarship Sys- 
tem, 1.e., University Scholarships, is felt to 
be enormously important. For two rea- 
sons: (1) It is a means of.social advance- 
ment—through it a child can rise above his 


ScIENCE EDUCATION 








[ Vox. 22, No.3 


original “station in life.” (2) The larger 
and more important schools compete with 
each other every year to see which can get 
most (Oxford or Cambridge) Scholarships, 
As a result, a teacher’s efficiency and value 
to the school is measured largely by his 
success as an examination crammer. 

And notice one curious result of this. 
During the last twenty or thirty years, a 
gigantic examining machine (called the 
“School Certificate” System) had been 
organized, and tests some 50,000 students 
each year. All pupils in Secondary (in- 
cluding Public) Schools take one examina- 
tion at the age of sixteen and another at 
the age of eighteen. Unlike the Scholar- 
ship Examination these are not supposed 
to be competitive but are set merely to 
assure that students have reached a “satis- 
factory stage”—-whatever that may mean. 

Nevertheless, some of the prestige of the 
scholarship examinations has spread over 
to these school certificate examinations, and 
they have now become the major curse of 
English schools. Most teachers seem to 
think the whole aim of education is to pre- 
pare their pupils to pass these examinations. 
And as with drugs, this poison has spread 
through the system until those afflicted like 
it and defend it and crave for more of it. 
And, indeed, it must be acknowledged that 
their professional success depends largely 
on how thoroughly they are infected and 
on how successful they are in training 
their pupils in the art of outwitting ex- 
aminers. An extraordinary state of affairs, 
really, when one contemplates it. 

This then is the kind of background to 
which English educators are accustomed, 
the kind of system in which they are im- 
mersed and within the framework of which 
they have to work. Viewed from it, what 
characteristics of the American system 
would produce the strongest impression? 

Well, evidently, first of all the enormous 
size of the Secondary School population. 
In England, only ten to fifteen per cent of 
the children of school age go to Secondary 
Schools. I am ashamed to say that we are 
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not making the magnificent attempt being 
made in the U. S. A. 

The progress of selection, mentioned 
earlier, means that the median I. Q. in our 
schools, is much higher than over here. It 
is usually possible, in any Secondary School, 
to form fairly homogeneous science sets 
with an I. Q. of 120 upwards. As a result, 
academic standards of work tend to be dis- 
tinctly higher than here—I should say that 
English Secondary School children are, 
often, about one or two years ahead of 
American children—but only as regards the 
kind of work they do, not in other ways! 

I am not at all proud of this. It is a by- 
product of a system which could be vastly 
improved. Nevertheless, I confess to a 
slight unease. I believe that average and 
sub-average children get a better and fairer 
deal over here than in Great Britain. But 
I am not convinced that your bright and 
clever youngsters are being set tasks which 
are really hard enough to test and to tax 
their powers. Is the diet they are given 
really suited to them? Or is it, perhaps, 
too soft and too easy to offer them the 
requisite challenge ? 

I believe that an important problem be- 
fore American teachers is that of devising 
a system which will be somewhat more 
diversified than the present—I don’t mean 
as regards the “subjects” offered, but as 
regards its suitability for pupils of differ- 
ing mental calibre. 

Secondly, the enormous size of the 
schools—resulting, of course, from the 
enormous Secondary School population. 
This again raises many problems. For 
instance, I have noted that laboratory facili- 
ties for individual work are, by English 
standards, very meagre. A school of 5,000 
children probably has smaller and fewer 
science laboratories than a school one-tenth 
its size in England. American teachers 
of science, therefore, use demonstration 
methods far more frequently than would 
be usual with us. In defense of this, it is 


usual to point out that objective researches 
have shown there is little to choose between 
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individual and demonstration laboratory 
work as regards efficiency of teaching. 

I am not at all convinced or impressed 
by this. For I believe that the issue is not 
usually stated with sufficient clarity. What 
does one mean by “individual laboratory 
work”? Suppose I had lost both arms in 
an automobile accident and that, in conse- 
quence, I had to do all my scientific work 
by proxy. Suppose, then, that I hired an 
assistant who did in front of me all the 
things I told him to do, who connected to- 
gether galvanometers and batteries, and 
poured liquids from one test tube into an- 
other while I observed. Who then would 
be doing the individual work—he or I? 
Yet this is precisely the way in which many 
teachers of science conduct their practical 
lessons. They issue precise instructions to 
the class—often even typed in advance. 
The pupils merely watch and record. They 
are reduced to the rdle of laboratory assis- 
tants—blind and armless scientists. 

On the other hand, think of a science 
teacher who uses all the means in his 
power to make his pupils participate ac- 
tively in the experimental work—by active 
questioning, by following pupils’ sugges- 
tions, by getting them to help in the actual 
manipulation, etcetera. In a word, a 
science teacher who really succeeds in 
making his pupils think actively and in 
making them feel that he is merely their 
instrument. How is this kind of teaching 
similar to university lecture-demonstra- 
tions? Myself, I have no doubt that its 
efficiency is superior to that of a lesson in 
which a pseudo-individual method is used. 

Let us be clear, too, regarding our objec- 
tives. I am very willing to believe that 
there is little to choose between “individual” 
and “demonstration” teaching methods as 
regards the acquisition by the pupils of 
facility in stating facts, laws, or principles 
(verbally). But mastery of this kind is 
not what is aimed at in laboratory work. 
Manipulation of materials and of apparatus 
would, I take it, develop familiarity and 
confidence in handling them. It would help 
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the pupils to develop a feeling for the 
stuff. And such factors are not easily 
evaluated. 

It is certain, too, that science is not just 
a peculiar way of talking or thinking but 
also a particular way of behaving, of acting. 
My faith in the transfer of training is not 
sufficiently great to lead me think we can 
teach people to act by doing things for 
them. In addition, it is certain that scien- 
tific work involves both thinking and ex- 
perimenting. And science cannot make its 
contribution to the education of the indi- 
vidual if we emasculate it by separating the 
thinking from the doing, presenting the 
latter only at second hand. 

Probably the best thing to do with regard 
to this vexed problem, would be to try, in 
any particular case, to make clear to our- 
selves what our objectives are. And then 
to ask ourselves: “Do the aims I have in 
view necessitate individual work? Or 
would I attain the same result, while saving 
time and money, if I demonstrated?” If 
one decides to demonstrate, one would still 
have to remember that demonstrating is not 
“just showing”—still less showing off ! 

The third point that strikes an English 
Science teacher is that American children 
are taught a great deal of biology. In 
England, physics and chemistry got firmly 
entrenched long ago, and it is proving tre- 
mendously difficult to dislodge them from 
their monopoly. Here again, of course, the 
all-prevailing examination system does a 
great deal to maintain the status quo. 

Of course, there are historical reasons 
for this—so maxy of our educational prac- 
tices are just chance results, by-products of 
causes which were operative sixty or 
seventy years ago. The fact that, since 
that time, circumstances have changed in 
such a way that no rational justification 
could now be given passes unnoticed—there 
the practices are and there they stay. 

In this particular case, physics and chem- 
istry became firmly entrenched because: 
(1) School chemistry courses were useful 
and sufficient as preliminary to the kind of 
medical courses current seventy years ago. 
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(2) They can easily be “taught” with little 
apparatus, and by pure lecture-demonstra- 
tions. (3) There was little difficulty in 
finding teachers capable of teaching the 
kind of courses then considered suitable— 
in England the local doctor usually knew 
enough to lecture to the boys for an hour 
every week without much preparation. 

Now, the literary and linguistic bias of 
English education leaves little time for Sci- 
entific studies and the examination system 
implies definite specialization in narrowly 
circumscribed sub-subjects. Our science 
teachers, therefore, are trained both at 
school and at the university in physics and 
in chemistry and in most cases have never 
studied any biology at all. They thus feel 
incompetent to teach anything about it and 
in addition many of them feel that their 
position is being attacked by those who 
propose to introduce biology into the cur- 
riculum. They are therefore sometimes bit- 
terly hostile to proposals to teach “General 
Science” courses and virulent in the defense 
of their privileges. 

The greater attention paid to biology in 
American schools is, without any doubt at 
all, a great gain. For this is a subject the 
social and economic importance of which is 
obvious. Moreover it is one which is pecu- 
liarly suited to school teaching. Lastly, 
and this is most important, children and 
adolescents have many problems and needs 
which can only be answered or met ration- 
ally if they possess a good deal of biological 
knowledge. The most obvious examples, 
of course, are the difficulties which adoles- 
cent often meet when they approach sexual 
‘maturity—some knowledge of the facts of 
sexual reproduction here forms a sound 
basis on which to build a healthy attitude. 
But there are a large number of other prob- 
lems of a like nature, the resolution of 
which is simplified by knowledge of biology. 

I should add that I have been delighted 
to see so many teachers over here trying to 
determine the major needs of children, and 
attempting so to mould their curricula that 
needs shall be met. 

(To be concluded in April issue) 
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RECENT DISCOVERIES CONCERNING THE 
VIRUS DISEASES* 


W. M. STANLEY 
The Rockefeller Institute for Medical Research, Princeton, N. J. 


There is evidence that living things have 
suffered from disease for hundreds of 
years, yet the cause was unknown until 
about 1870 when Pasteur, a chemist, 
demonstrated experimentally that disease 
could be caused by a germ, a small visible 
living organism. Hundreds of such small, 
living, disease-producing organisms were 
soon discovered, and the idea that all in- 
fectious diseases were caused by living 
organisms quickly developed. However, in 
1892 Iwanowski discovered that the juice 
from tobacco plants infected with tobacco 
mosaic disease remained infectious after 
being passed through a filter which was 
known to remove all of the ordinary living 
organisms. This is generally regarded to- 
day as the first demonstration of the group 
of infectious agents that we now call 
viruses. In this group are usually placed 
agents responsible for such diseases as the 
several yellows and mosaic diseases of 
plants, rabies, dog distemper, foot-and- 
mouth disease, equine encephalitis, St. 
Louis encephalitis, poliomyelitis, psittacosis, 
yellow fever, and certain types of tumorous 
growths of animals. The exact nature of 
viruses has been a matter of some confu- 
sion, for they have been regarded vari- 
orsly as invisible forms of ordinary bac- 
teria, as a new kind of organism, as pro- 
tozoa, as unusual products of cellular me- 
tabolism, as enzymes, and as different kinds 
of inanimate chemical substances. 

Because of the increasing importance of 
the virus diseases, a study of the nature of 
these agents was undertaken in the labora- 
tories of The Rockefeller Institute for 


*Abstract of a paper presented at the 
American Science Teachers’ Symposium on “New 
Knowledge of Matter,” Thursday, Dec. 30, 1937, 
at the Indianapolis meeting of the A. A. A. S. 


Medical Research. Tobacco mosaic virus 
was selected as the subject of this investi- 
gation at Princeton, because it is readily 
available in large amounts, because it is 
the most stable of all viruses, because it is 
highly infectious and readily transmissible, 
and finally because it may be titrated with 
considerable accuracy. Empirical chemical 
studies led to the conclusion that tobacco 
mosaic, the first of all viruses to be dis- 
covered, was protein in nature. A careful 
study of the protein fraction of extracts 
of mosaic-diseased Turkish tobacco plants 
soon led to the isolation by the ordinary 
methods of chemistry of an unusual high 
molecular weight crystalline protein. This 
protein was found to have a sedimentation 
constant greater than that of any protein 
previously known and to possess the prop- 
erties of tobacco mosaic virus. The pro- 
tein from many different batches of start- 
ing material had the same chemical com- 
position, isoelectric point, optical rotation, 
biological activity, sedimentation constant, 
crystalline X-ray diffraction pattern, and 
immunological properties. It was found 
impossible to separate the virus activity 
from the protein by means of filtration 
through collodion or other types of filters, 
by drastic fractional crystallization, or by 
centrifugation of the high molecular weight 
protein from solution under a variety of 
conditions. The absorption spectrum of 
the protein was found to agree essentially 
with the destruction spectrum of the virus 
activity. The protein has been obtained 
from mosaic-discased plants distantly re- 
lated to tobacco, such as spinach, petunia, 
and phlox, as well as from tomato and Bur- 
ley tobacco plants. Plants diseased with 
strains of tobacco mosaic virus were found 
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to yield slightly different yet related pro- 
teins. Denaturation of the protein by sev- 
eral different methods was always accom- 
panied by loss of virus activity. Treatment 
with hydrogen peroxide, formaldehyde, 
nitrous acid, or ultraviolet light was found 
to produce inactive native proteins that, 
although slightly altered chemically, still 
retained certain chemical and serological 
properties characteristic of the virus pro- 
tein. The elucidation of methods yielding 
similar results with viruses affecting man 
and animals may provide material useful 
in the protection against such viruses. The 
virus protein was found to be highly active 
as a precipitinogen and inactive anaphylac- 
togenically when tested in vitro, but active 
when tested in vivo. 

The high molecular weight of the tobacco 
mosaic virus protein enabled an ultracen- 
trifugal method for its isolation to be 
worked out, which when applied to many 
less stable viruses proved remarkably suc- 
cessful. The ultracentrifugal method has 
made possible the isolation of the virus pro- 
teins from tissues diseased respectively with 
tobacco ring spot virus, latent mosaic of 
potato virus, severe etch virus, and Shope 
papilloma virus, and the demonstration of 
high molecular weight material in tissues 
diseased with cucumber mosaic virus and 
with equine encephalitis virus. Unusual 
interest surrounds the Shope papilloma 
virus, for Rous and Beard have found that 
the papillomas caused by it in domestic 
rabbits usually progress and become can- 
cers. The heavy proteins that were iso- 
lated were found to possess the properties 
of the respective viruses and to have dif- 
ferent physical and chemical properties. 
The amounts of heavy virus proteins that 
were isolated were found to vary greatly 
from virus to virus and also to vary with 
the host in which they were produced. It 
has been possible, therefore, through knowl- 
edge first gained by the isolation of tobacco 
mosaic virus protein by chemical means 
and the use of the ultracentrifuge to dis- 
cover a whole host of heavy virus proteins 
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the very existence of which was not only 
unknown but even unpredicted only 3 years 
ago. 

Tobacco mosaic v‘ “us protein has been 
isolated in large amounts, which, together, 
with the unusual stability and excellent 
method of estimation of tobacco mosaic 
virus, have permitted extensive investiga- 
tions that have resulted in findings of inter- 
est in several different branches of science. 
Viruses were first recognized because they 
caused disease, hence it is only natural that 
tobacco mosaic virus protein should be of 
interest to pathologists because of its ability 
to cause disease. Tobacco mosaic virus pro- 
tein is intermediate in size between ordi- 
nary molecules and living organisms and 
possesses some properties characteristic of 
molecules and some properties characteristic 
of living things. Its nature is of interest, 
therefore, to biologists and bacteriologists, 
as well as to chemists. It is of interest to 
geneticists because it has the ability to mu- 
tate and to change into new strains. When 
this change to a new strain occurs, the pro- 
tein of the new strain is different from that 
of the old virus protein. Tobacco mosaic 
virus protein is of interest to immunologists 
not only because of its ordinary immuno- 
logical properties, but also because the virus 
protein may be inactivated without seriously 
changing these properties and because the 
protein is anaphylactogenic when tested in 
vivo but not when tested by the Schultz- 
Dale in vitro method. The protein is of 
interest to physicists because its solutions 
exhibit double refraction when made to 
flow and because, when concentrated solu- 
tions of the protein are allowed to stand, 
they separate into an upper layer in which 
the molecules appear to be unorientated ex- 
cept when made to flow and a lower layer 
in which the molecules appear to be orien- 
tated even when the solution is at rest. 
These phenomena indicate that the mole- 
cules of tobacco mosaic virus protein are 
not spherical, but that they are rod-shaped. 
The protein is of general interest because 
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of its ability to reproduce itself under 
certain conditions, for the elucidation of 
this mechanism may throw some light on 
the manner in which protoplasm grows, 
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and finally because in size and properties 
it is intermediate between living organisms 
and non-living molecules and may represent 
a type of entity hitherto unrecognized. 


AN EXPERIMENT IN THE PROBLEM APPROACH IN 
THE TEACHING OF BIOLOGY 
R. Witt Bur “ETT 


Head, Department of Science, Concordia F’ 


THE PROBLEM 

My objectives in the teaching of high 
school biology, are, I assume, fundamentally 
the same as those of most biology teachers, 
and agree, incidentally, with the objectives 
recently proposed to the National Educa- 
tional Association by its committee on re- 
search. These objectives are as follows: 
first ta secure the development of the stu- 
dent’s ability to reason in a scientific way 
through problems of not only academic in- 
terest but problems’ of any nature which 
might arise in his or her lifetime. This 
objective does not presuppose a transfer of 
training and does not ignore the specificity 
of learning. It does contend that where a 
definite effort has been made to show to the 
student that the scientific method is applic- 
able in any field and that the logic of the 
method obtains in any process of reasoning, 
he is likely to involve this type of reasoning 
when he finds himself in situations with 
characteristics similar to the ones in which 
he gained his scientific training. 

A second major objective is the establish- 
ment of such fundamental concepts and 
principles in the student’s mind that he will 
have a foundational premise upon which to 
base the valid reasoning we hope to develop. 

A third major objective is the develop- 
ment of appreciation of science and its con- 
tributions, the instillation of a thirst for 
more knowledge, and, in general, the en- 
tichment of the cultural life of the students 
who come into contact with scieuce. 

But too often objectives remain paper 
objectives and never obtain in the teaching 


chool, Concordia, Kansas 


process. It seems absurd blithely to state 
a set of objectives and then to ignore them. 
The traditional method of teaching of 
science in the high school is, of course, the 
teachihg of factual content. A re-hash of 
diluted college materials is generally pre- 
sented with the teacher conscientiously 
developing the students’ ability to define 
supra-oesophagal ganglion and like terms, 
by way of lecturing, formal recitation and 
equally formal laboratory work, and giving 
hardly a thought to the development of the 
objectives previously stated and openly de- 
fended by most science instructors. Little 
or no time is usually spent in a discussion 
of scientific-mindedness, its value and 
method of development, and, even if this is 
done, no attempt is usually made to show 
the student that the methods of scientific 
reasoning can be applied to other than 
science work. As a matter of fact, in the 
work of a high school major in science and 
ninety-five hours of college work in 
science, the present writer has yet to en- 
counter what appeared to be training in 
scientific reasoning even in the sciences 
themselves. 

That the methods used in the past have 
failed to reach the objectives stated at the 
beginning of this article is common knowl- 
edge. That the scientific method has re- 
mained a specific thing and that it has 
usually been applied only to the immediate 
specialty of the scientist is indicated by the 
following excerpt from a statement by Beau- 
champ, when acting as chairman of the 
Chicago section of the American Chemical 
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Society he stated, in referring to the above 
situation, 


No better example of this can be cited than the 
deplorable record of scientific men in all warring 
countries during the last war. Nothing was done 
outside their specialties which could have been dis- 
tinguished from the actions of the most unlearned 
and unscientific, unless, perhaps, it was the greater 
vindictiveness of the scientific men. What more 
shameful spectacle was witnessed behind the battle 
lines than the irrational hatreds exhibited by both 
individual and organized scientific men in all coun- 
tries. ... Instead of being leaders themselves 
which their training should have (italics mine) 
made them, they permitted themselves to be led, 
or even driven like sheep, by intellectually inferior 
politicians and industrialists in every country. 


And against the same condition, Lehman 
and Witty in an article entitled, “Objectives 
and Aims in the Introductory Courses in 
Psychology” appearing in the Journal of 
Applied Psychology for October, 1934, 
make the following indictment : 


Many scientists forsake the scientific method 
when they deal with subject matter which lies 
outside their particular fields, and when they set 
forth implications from scientific valid data... . 
It seems that the scientist’s “scientific method” is 
limited almost wholly to his specialized interest 
and endeavor. In religious, in political, and in 
international affairs, he frequently is unscientific 
or partial in his observations. He occasionally 
exhibits strong prejudices and accepts prevailing 
and sanctioned absurdities. 


If it be true that men, whose work is 
science and whose necessary tool in that 
work is the scientific method, forsake that 
method when dealing with other materials, 
it must be even more common to find men 
and women with little or no contact with 
the methods of science to deal with bias and 
without objectivity on most questions with 
which they come into contact. 

Would it be possible to train persons so 
that they would use the scientific attitude 
in all of their thinking processes? Any 
answer to this question must lie largely in 
objective evidence to be found in the future, 
for a survey of educational literature shows 
that little has been done in the past to check 
on the various methods employed in the 
teaching of high school science and their 
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relation to the above problem. But this 
much appears clear to the present writer. 
The time-honored recitation and lecture 
method of teaching science in the high 
school could not develop the objectives 
earlier stated. “We learn by doing,” and 
we cannot learn to think by memorizing 
anatomical structures and taxonomical data. 
We must learn to think by the expedient 
of thinking. 

It has occurred to many that the problem 
technic of teaching would be the logical 
approach to the development of our previ- 
ously stated objectives. The committee on 
Policy and Research of the National Edu- 
cation Association presented recently a 
paper on the Principles Basic to Instruction 
of the Natural Sciences, in which they state: 


The problem technique is basically one of seek- 
ing points of vagueness, inadequacy, confusion, or 
conflict. Herein lies our major criterion for the 
selection and treatment of subject matter; a cri- 
terion which leads the student to agree, not with 
some authority as such ... but with himself: a 
criterion which is in keeping with the democratic 
conception and the scientific attitude. 


In other words, instead of requiring the 
retention of rote facts, the teacher involving 
the problem technic brings to head all pos- 
sible points of conflict. -And then, instead 
of resolving these problems for the students 
he leads and aids the students’ thinking 
until the skein of the difficulty unravels un- 
der the impetus of the students’ own 
thought. Surely a year’s work under this 
technic would have greater chance of de- 
veloping valid reasoning ability than would 
the recitation procedure. Furthermore, 
there should be more actual retention of the 
very facts themselves under this plan. For 
meaningful things can be retained better 
than can meaningless things, and the prob- 
lem technic purports to lift the facts and 
principles from the realm of nonsense 
syllables and to place them into a meaning- 
ful whole. It is also thought by the pro- 
ponents of this method of teaching that 
greater motivation and abiding interest is 
developed due to the fact that the students 
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now have something to challenge their 
thinking and upon which to try their mettle 
rather than being forced to retain results 
and facts known before their attempt at 
laboratory verification. 

Have we any concrete evidence that the 
problem approach will fulfill our objectives ? 
Very little. The problem has been attacked 
by a very few investigators and the results 
while encouraging are inconclusive. There 
needs to be a great deal of experimentation 
in the classroom under controlled condi- 
tions. 


THE METHOD 


An attempt at such an experiment was 
made during the spring semester of 1937, 
in the high school of Concordia, Kansas. 

Two classes in biology were selected for 
the experiment, one, the first hour class in 
the morning, the other, the third hour class 
in the morning. Hereafter these shall be 
called class I and class III respectively. 
Both class I and III had thirty-one students. 
To obviate errors due to differences in na- 
tive ability, time of day, student maturity, 
etcetera, the rotation system was employed. 
Class I was taught by the problem approach 
method and Class III was taught by the 
recitation method for a period of six weeks. 
Then the situation was reversed. Class III 
was taught by the problem approach method 
and Class I by the recitation method for a 
period of six weeks. 

The text book employed during this ex- 
periment was Problems in Biology, by 
Hunter. Part IV of this book, “The Biol- 
ogy of Man,” was the section covered. 
Units XII and XIII of this section dealing 
with digestion, absorption, circulation, ex- 
cretion, respiration and the endocrine sys- 
tem was the material used while employing 
the problem technic with Class I. Units 
XI and XIV of this same section, dealing 
with foods, nutrition, adulteration, patent 
medicines, narcotics, the nervous system, 
and psychology was the material used while 
employing the problem technic with Class 
III. In every unit much more material was 
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brought into the class than was prescribed 
by the text. However, an assiduous at- 
tempt was made to present exactly the 
same material in both classes. 

To indicate the type and the amount of 
extra material presented in each class and 
to suggest the practical difference in the 
two technics as actually employed the fol- 
lowing is given concerning Unit XII on 
digestion and absorption. We dissected 
white rats from our own stock for three 
days. One rat was provided for each group 
of three students. We used films showing 
peristalsis, x-rays of the stomach showing 
its action, and animations of the entire 
digestive process. One cat was vivisected 
in each class so that peristalsis, heart action, 
and other bodily motions might be observed. 
A number of students in each class brought 
in rabbits and cats for further dissection 
and comparative study. The biology de- 
partment’s library containing a number of 
excellent books concerned with the digestive 
process was open to all students, and con- 
siderable material was brought in by the 
instructor from experimental physiology, 
from Pavlov to current investigations. 

The difference in technic employed in 
the two classes was not in the amount of 
material presented but in the method of the 
presentation. In the problem technic class 
problem situations were definitely created 
and the students were forced by a Socratic 
method to answer their own questions. In 
the recitation technic problem attitudes were 
avoided. That is, in the recitation class the 
work was made explanatory while in the 
problem class points of vagueness were 
hunted down and then resolved through the 
students’ own efforts. Authority, per se, 
was held open to suspicion in both classes, 
but in the problem approach class a few 
adroit questions were asked which would 
involve text contradictions, and the students 
were allowed to resolve the matter as best 
they could, while in the recitation class 
certain printed statements were simply 
stated to be wrong and the point proved by 
assertive methods. 
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Now in an attempt to be eminently fair 
to both methods no attempt was made to 
isolate the methods completely. That is, 
no attempt was made to strain the technics 
until one method and one method only was 
I believe that 
should this have been done the situations 


employed in each class. 


would have been so untypical of normal 
classroom methods of any type as to have 
been of little value. The typical recitation 
class involves a certain amount of question- 
ing, and the problem class involves a small 
amount of exposition and recitation. So 
the procedures were not pushed to diametric 
poles. Rather, an attempt was made to 
give in one class the best job of typical 
classroom recitation teaching that could be 
given, and in the other (the problem ap- 
proach) to stress the habit of disbelieving 
until suitable evidence had been given, to 
develop interest through working upon the 
students’ natural problems and interests, 
and to develop critical thinking and in- 
credulous attitudes by refusing to be dog- 
matic and positive in the work. 

Comprehensive formal objective tests 
were given at the conclusion of each unit of 
work. These tests were composed of both 
factual recall questions and questions neces- 
sitating thinking upon the work covered, 
the answers of which we had. never de- 
veloped. The factual recall questions were 
given one point as compared with three 
points given for the thought questions. A 
survey of these quizes will show that they 
are distinctly more detailed and more in- 
tensive than the average unit quiz in high 
school biology. This is because of a desire 
to space the students and because of the 
fact that much more material was covered 
than is generally done over this material in 
the average class. 

At the conclusion of the first two units of 
work (six weeks time) and before a change 
of technic was employed a test for scientific 
attitudes was given. This test was in part 
given in the October, 1936, issue of School 
Science and Mathematics and was prepared 
by A. G. Hoff. A letter to Mr. Hoff 
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secured for me the entire test and his per- 
mission to use this test in my classes. The 
test, according to Hoff, has a reliability co- 
efficient of .7553 and .6508, according to 
the Spearman prophecy formula. 

Rather than securing intelligence quo- 
tients for purposes of interpreting results, 
it was thought wiser to determine the apti- 
tude and ability of the students in biology 
itself. This was measured through the re- 
sults of the final examination, given im- 
mediately preceding the second semester's 
work, and the results of the Ruch-Cossman 
Biology Test, form A, given at the con- 
clusion of the second semester’s work. 
During the first semester no difference in 
technic was employed, hence this test was 
believed to be a valid check upon the stu- 
dents’ ability under controlled conditions, 
and by the end of the second semester both 
classes had received the same amount of 
work under both methods, hence the Ruch- 
Cossman Test results were considered as 
valid in determining relative student ability 
in biology. The class averages for these 
combined examinations were established 
and were later compared with the results of 
the unit quizes in which differential teach- 
ing was employed. It is clear, then, that 
any difference between these unit quiz aver- 
ages and the examination averages must be 
explained in terms of the difference in 
teaching employed. 

As a further check in order to determine 
if the entire year’s work would show any 
superiority in scientific attitudes of the 
biology students over the non-biology stu- 
dents of a similar age group, fifty-four ques- 
tions of the Hoff Scientific Attitude Test, 
not given before, were given to a total of 
eighty-two biology students, all sophomores 
and juniors, and to sixty-nine non-biology 
students, all sophomores and juniors. Any 
difference in their scores, it was assumed, 
might be explained by the training gained 
by the biology students in the biology class- 
room. 

Finally, the scores on the Ruch-Cossman 
quiz should give some knowledge of the 
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efficacy of the problem approach method 
when compared with the Ruch-Cossman 
norms based upon scores made by 1,000 
biology students. Any decided superiority 
in the Concordia students’ scores might be 
explained, partly, at least, by the fact that 
these students had had considerable work 
under the problem approach technic while 
the students whose scores constitute the 
Ruch-Cossman norms presumably have 
been taught under the usual recitation 
procedure. 


RESULTS AND CONCLUSIONS 


The percentile norms of the Ruch-Coss- 
man group and the percentile norms of the 
Concordia students are given below. 


Ruch-Cossman Norms 


(based on 1,000 students) 
10% reach or exceed 64 
ee! es Pr aa 
—_—- * Sn 
40% “ “ “ 44 
50% “oe “oe “ 37* 
60% “oe “ “ 
70% “ “ “ 
80% “ “ “ 
—_— * 


SRSsR 


Concordia Norms 
(100 students took test) 
10% reach or exceed 80 
20% “ “ “ 72 
30% “ “ “ 66 
40% “ “ “ 59 
50% “ “ “ 54* 
60% “ “ “ 49 
70% “ “ “ 46 
80% “ “ “ 42 
90% “ “ “ 36 

* Median. 

The hundred Concordia students whose 
scores are indicated above did not constitute 
a selection but composed the entire biology 
section of three classes. One class had been 
taught throughout the school year by the 
problem approach. The other two classes 
(the ones involved in the experiment) had 
been taught by the problem approach dur- 
ing the first semester and for six weeks of 
the second semester. Hence the decided 
superiority in the scores of the Concordia 
students might be explained by the fact that 
this method of teaching had been employed. 
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The total number of points possible on 
the four unit quizes varied so much that 
it was necessary to place them upon an 
equal score basis in order that a valid com- 
parison might be made. This was done by 
considering the highest class average as 100 
in each quiz and adjusting the lesser score 
by means of the formula: 

higher score _ lesser score 
 -_—. = 

Thus, in the test over Unit XII in which 


the two score averages were 95.7 and 73.1, 
the following equation was used: 


95.7 _73.1 
100 xX 





Hence, if the higher score, 95.7, be con- 
sidered as 100, then the lower score, 73.1, 
would be 76.3. In this way all scores are 
based equally and can be better compared. 
The table below gives this arrangement on 
all four units. The problem approach score 
appears first in all units: 


Unit XII 


problem approach recitation approach 
100 


76.3 
Unit XIII 


problem approach recitation approach 


100 93.0 


(Classes reversed ) 
Unit XI 
problem approach recitation approach 
97.4 100 


Unit XIV 


problem approach recitation approach 
100 99.5 


Before any interpretations can be made 
it is necessary to know the relative abilities 
of the two classes involved. The class aver- 
ages for the first semester final examination 
are as follows: (as above, the better score 
is considered as 100 and the other score is 
ran up accordingiy). 

first hour grade average = 100 
third hour grade average = 97 
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The class averages of the Ruch-Cossman 
Test are as follows: 


first hour grade average = 100 
third hour grade average = 87 


Taking the average of these two examina- 
tions we find: 


first hour grade average = 100 
third hour grade average = 92 


This would mean, then, that the first hour 
class has an expected ability of 8 per cent 
better than the third hour class. 

Now if we add the score averages of the 
first hour class for the two units during 
which time it was taught by the problem 
approach we find: 


100 plus 100 or 200 


As compared with the score averages of the 
third hour class for the same units, the 
third hour having been taught by the recita- 
tion technic: 


76.3 plus 93.0 or 169.3 


Now 200 is 15.4 per cent better than 169.3. 
Hence, the first hour class which appears to 
be 8 per cent better than the third hour 
class in native ability is actually 15.4 per 
cent better. This leaves a difference of 7 
per cent to be accounted for by the differ- 
ence in teaching technic. 

Similarly if we add the scores for the two 
units in which the first hour class was 
taught by the recitation technic and the 
third hour class by the problem approach 
we find: 


first hour 100 plus 99.5=199.5 
third hour 97.4plus 100 = 197.4 


199.5 is 1.1 per cent better than 197.4. 
Again the first hour class whose native abil- 
ity appears to be 8 per cent better than the 
third hour class is just 1.1 per cent better, 
leaving a difference of 6.9 per cent to be 
accounted for by the difference in teaching 
technic. The results of the Hoff test for 
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scientific attitudes given at the end of the 
first six weeks period in which Class I had 
been taught by the problem approach and 
Class III by the recitation technic are given 
below : 


Great oer ...... 100 
third hour ...... 93.9 


or a difference of 6.1 per cent. 

At the end of the semester another sec- 
tion of the Hoff test for scientific attitudes 
was given to a section of 69 non-biology 
students and to 82 biology students, all 
students taking the test being either sopho- 
mores or juniors. The results are given 


below : 
biology students ........ 100 
non-biology students .... 96.6 


or a difference of 3.4 per cent. 

What conclusions might we draw from 
the results? The median of the Concordia 
norms was 31 per cent higher than was the 
median of the Ruch-Cossman norms thus 
indicating a decided superiority of the Con- 
cordia students in factual recall. 

The biology students were found to be 3.4 
per cent better in scientific attitudes than 
were the non-biology students and the prob- 
lem approach group was found to be 6.9 per 
cent better than the recitation technic group 
in the same particular. 

Finally, the problem approach method, 
regardless of which class was used in em- 
ploying it, was found to be about 7 per 
cent better than the recitation technic in the 
development of factual recall and thinking 
ability. 

Hence, it would appear from the results 
obtained that the problem approach is some- 
what superior to the recitation approach in 
fulfilling the objectives stated at the begin- 
ning of this paper. The differences in abil- 
ity to think scientifically, recall facts, and to 
maintain scientific attitudes, though small, 
are nonetheless consistent in favoring the 
problem approach technic. 
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SCIENCE TEACHING IN FRANCE AND SOVIET RUSSIA* 





ALEXANDER EFRON 
John Adams High School, Ozone Park, New York 


I, FRANCE 


In spite of political upheavals and a 
series of administrative changes, French 
secondary education remains today among 
the most rigidly fixed and traditionally 
stable systems on the continent. Superim- 
posed on the base of a common primary 
school curriculum, the secondary school 
proper (/ycée and collége) is devoted to the 
acquisition of the indefinable, yet univer- 
sally accepted, ideal of culture générale. It 
is a school that aims at no immediate prac- 
tical outcomes but concerns itself, rather, 
with the cultivation of the mind (formation 
desprit), the pursuit of pure thought (dé- 
gagement des idées), in short, with the 
training of the future élite of the country. 
Attended by fewer than ten per cent of the 
corresponding section of the adolescent 
population, the lycée is a highly selective 
secondary institution attempting, in its pre- 
scribed seven-year program, to convey a 
body of knowledge deemed indispensable to 
the education of Frenchmen aspiring to 
careers of leadership in the fields of art, sci- 
ence, diplomacy, the learned professions, 
and military affairs. 

Tuition in the lycée (from the first year 
through the baccalauréat) is now free. Se- 
lection, however, is still rigidly enforced, 
admission being denied to those who show 
a disinclination for theoretical pursuits or 
whose socio-economic background is such 
as to make a shorter, more practical course 
desirable. For the latter there is available 
the cours complémentaire and the higher 
primary school the completion of which 
qualifies the student to enter minor civil 
service positions or engage in substitute 
teaching on an elementary level. Univer- 
sity entrance is, on the other hand, re- 


*Presented at the Seventeenth Annual Con- 
ference of the Association of Science Teachers 
of the Middle States, Nov. 27, 1937. 


stricted to those who are successful in the 
baccalaureate examinations which are the 
leaving examinations of the 
school. 

The present-day curriculum in the secon- 
dary school follows the programs of 1925, 
modified in certain respects by the decree of 
1931. The old emphasis on classical studies 
continues, although science programs have 
been equated among the three lycée sec- 
tions, thereby establishing the principle of 
égalité scientifique and raising sciences to 
the level of Aumanités scientifiques. Phys- 
ics and chemistry are taught as required 
laboratory sciences during the last three 
years of the lycée, the total number of 
hours assigned to them being about twice 
the number accorded to these sciences in 
the United States. The aim of. physical 
science instruction, not unlike the aim of 


secondary 


secondary education as a whole, is to train 
the mind through the medium of a logically 
organized, experimental discipline. This 
aim is realized by a formal, expository style 
of presentation, extensive problem solving, 
rigorous analysis, and quantitative labora- 
tory work. 
lieved by extra-curricular work or supple- 


Classroom teaching is unre- 
mentary readings and explorations. There 
is a clear, sharply defined goal set for the 
science program which offers a marked con- 
trast to our own confusion of purpose and 
the groping for such concomitants and by- 
products of science education as ideals, atti- 
tudes, and personality attributes. 

The organization of physics is concentric 
in character. The third year course re- 
turns to mechanics, light, and electricity, 
treating them from a more analytical and 
advanced viewpoint. The development of 
chemistry is, on the other hand, sequential, 
non-metals, metals, organic chemistry, and 
chemical generalizations occurring in the 
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conventional order. The French science 
teacher is but little concerned with atomic 
structures, x-rays, the photoelectric cell, 
and the phenomena of electronics. He 
deems these too difficult to be included on 
the secondary school level and considers 
our preference for these topics as consti- 
tuting what he calls vulgarization (undue 
simplification). The French science course 
is likewise devoid of that multiplicity of 
practical applications which characterize 
our own science offerings. I have been 
told, in jest or otherwise, that the inclusion 
of a question dealing with the repair of a 
simple electric bell in an otherwise most 
difficult and abstruse baccalauréat test would 
prove a real stumbling block to the theoreti- 
cally minded French youngster. 

The pride of France is her elaborate sys- 
tem of training teachers. 
teacher assigned to the lycée is the equal of 
our own Ph.D. in subject-matter prepara- 
tion and is thus his superior in his sheer 


The science 


grasp of physics, chemistry, and mathe- 
matics. His professional preparation is, 
however, inadequate as measured by Amer- 
ican standards. There is only a brief course 
(20 lectures) on organization and adminis- 
tration of secondary education and the 
methodology of science teaching, and a five- 
week period of practice teaching. The re- 
sult is that the French professeur des sci- 
ences physiques frequently lectures to his 
classes, dictates notes, and elicits a very 
limited degree of pupil activity. From the 
point of view of expository skill, he is, how- 
ever, supreme. 

French science teaching thus appears to 
be largely a mental discipline planned and 
designed for pupils of superior ability. It 
is exact and thoroughgoing, yet it fails 
somehow to affect the lives of even the 
brightest of science students who, in prac- 
tice, are inclined to view their science study 
as merely preparatory to the more serious 
careers for which the baccalauréat is the 
necessary admission ticket. 
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II. SOVIET RUSSIA 

Present-day Soviet education reflects 
Russia’s new political, social, and economic 
order. The old gymnasii and real schools 
are gone and in their place seven-year 
(semiletki) and ten-year (desiatiletki) sec- 
ondary schools have been installed. The 
system of education is a straight-line ladder 
type succession of primary-secondary-uni- 
versity levels and thus differs from the 
French educational system which is essen- 
tially dual or double-track in character. 
Primary schools are attended by pupils 8 to 
12 years of age, and secondary schools by 
pupils 12 to 18. 
period is divided into two distinct parts 


The secondary school 


similar to our own Junior and Senior high 
schools. 

The Resolution of the Central Committee 
of the Communist Party of 1931 called at- 
tention to the poor discipline and low edu- 
cational outcomes resulting from the appli- 
cation of the complex plan and, later, the 
Dalton project-laboratory plan of instruc- 
tion—both adapted from foreign practice 
and uncritically applied to the new setting. 
Today, stable school programs, stable and 
standard textbooks, formal tests and exam- 
inations, etc., have been introduced in the 
attempt to “liquidate” gaps in fundamental 
knowledge and render the new generation 
“capable of communism.” The classroom 
lesson has been restored as the basic unit of 
school work. It has been given, however, 
a meaning not usually contained in the term 
“recitation”: through the agency of the 
“chat,” demonstration and laboratory exer- 
cises, club work, and after-school excursion, 
the lesson has taken on a particularly en- 
riched significance as a means of securing 
both individual growth and collective en- 
lightment. 
now aims very definitely at a general edu- 
cation, while retaining its polytechnical 
aspect as an instrument for changing the 
old social order. 


The Soviet secondary school 
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Physics and chemistry are both required 
subjects, the first being studied for over 
500 hours (the last five school years) and 
the latter for about 400 hours (the last four 
school years). The arrangement of the 
physics course is concentric in character ; 
chemistry, as in France (and the United 
States) is conventional in organization. 
During the first cycle of the secondary 
school both physics and chemistry are ap- 
proached from the physical, qualitative 
point of view; during this period labora- 
tory work predominates and excursions to 
power plants, factories, and science mu- 
seums are undertaken freely in order to 
bring about the necessary orientation and 
appreciation of the role of science in an 
Industrial Society. The upper cycle of the 
secondary school is marked by a more ana- 
lytical approach: demonstrations now pre- 
dominate over laboratory work and the 
treatment of theory grows progressively 
more searching in character. As in the 
case of France; the scope of work covered 
by secondary school science is approxi- 
mately equivalent to that covered by our 
first-year liberal arts college courses. 
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Russia approaches her teacher-training 
problem very seriously. She is still facing 
the problem of re-training many of her sec- 
ondary science teachers who, at the moment, 
lack higher education. Courses in subject 
matter and pedagogy are combined in equal 
proportion in the various Pedagogic Insti- 
tutes which have been set up to supply the 
large number of teacher-specialists required. 
Much advanced work, leading to the aspi- 
rantura (M.A.) and the doctorate, is being 
carried on, especially in the larger centers. 

A particularly noteworthy innovation is 
the use of oral questioning particularly in 
connection with laboratory work. Final 
examinations are exclusively oral in char- 
acter and include questions on setting up 
and operation of certain basic experiments. 
The course of study is materially enriched 
by the use of materials of Socialist Recon- 
struction, discussion of chemical warfare 
and self-defense, and the study of the Five- 
Year plans. There is a large amount of 
extra-curricular pupil reading and an en- 
thusiastic acceptance of industrial, aviation, 
and military exploits as a stimulus to sci- 
ence work. 


AN ACTIVITY: WHEN LEAVES COME OUT 
HELEN LorRRAINE HULTZz 
Fox Meadow Elementary School, Scarsdale, New York 


On March 31 the children said, “Oh, 
look! the Pussy Willows have fallen off 
and are on the window sill. Shall we throw 
them out?” 

“So they have,” I told them, “but look 
and see what else has happened.” Along 
the stems instead of “pussies” they saw 
little green buds. Some of the buds had 
unfolded and the children could count seven 
green leaves in the new leaf clusters. Lift- 
ing the stems out of water they saw that 
long white roots were growing off the 
stems. 


Then we went on a walk around the 


school grounds to look at trees and bushes. 
They noted that buds on some bushes and 
trees were much larger than on others ; that 
on some stems the buds grew opposite each 
other, and on some twigs at the end. They 
saw how the old leaves still left on the Pin 
Oak were protecting the new buds, and 
noted the thorns on the Hawthorne, and 
the furry coats on the Pussy Willow bush. 
They found the catkins growing on the 
White Birch tree and saw the round green 
buds of the Dogwood. They noted the 
color that showed at the ends of twigs and 
in the tree tops. 
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The custodian cut them samples of the 
different twigs and explained to them how 
they shou!<| trim branches off their trees 
at home if they wished to bring in other 
samples. He helped them name some. 
The children filled old empty paint jars 
with water and put the branches in, labeling 
the ones they knew. They put the un- 
named branches on a table and used the 
tree books to help find the names. 

The next day in class discussion they 
talked over several questions about their 
walk: 


1. How do buds grow? 

2. How are new buds protected? 

3. What do buds make? 

4. What colors did you see in buds? 
5. Which trees bloom in catkins? 


Then they arranged an exhibit to show: 
How Buds Grow 


1. Alternate —Elm 
2. Opposite —Lilac 
3. Clusters —Ailanthus 
4. End —Oak 

How Buds Are Protected 
1. Thorns —Hawthorne 
2. Fur —Pussy Willow 
3. Old Leaves —Pin Oak 
4. Scales —Beech 

What Buds Make 
1. Blossoms —Forsythia 
2. Leaves —Wisteria 
3. Stems —Elm 
Color in Spring Buds 

1. Gray —Ash 
2. Red-Green —Sumac 
3. Red —Judas 
4. Green —Dogwood 


On a walk through the woods on April 
second the children found the ground cov- 
ered with many brown leaves. They hunted 
to see how many different kinds they could 
find. They found Maple, Elm, and White 
and Red Oak. Then they looked for leaves 
that still had not fallen off trees. They 
picked some last year’s brown Beech and 
Oak leaves off the trees. They mounted 
these with the following signs: 
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Leaves That Fall off Trees in the Fall 


. Get brown (change color). 
. Dry up. 

. Blow away. 

. Are raked up and burned. 
. Are crumpled into soil. 


akhwnd 


These Leaves Have Not Fallen off Yet 


1. Beech. 

2. Oak. 

3. Rhododendron. 
4. Pine. 


They gathered 48 Oak leaves and crushed 
them into “soil.” They were surprised at 
the small amount of soil they made and the 
difference in the bulk. 

The following is a copy of the diary 
which the children dictated recording their 
continued observations about the twigs 
which they kept indoors: 


What Happens to Tree Buds? 


March 31. Gathered twigs. 

April 1. Leaves started on the Willow. 

April 2. The Dogwood buds are swollen. 
Some Pussy Willows have dropped off. 

April 5. Forsythia is in bloom. The Sumac 
red buds have changed to green leaves. The 
Lilac and Wisteria are in green leaf. The Dog- 
wood tops show green colors. The Elm is in 
red bud. The Judas tree buds are much redder. 

April 6. The catkins on the Pussy Willow 
have pollen, “yellow dust,” on them. The flow- 
ers of the Forsythia are open. Lilac buds are 
much larger. There is a bud at the tip of the 
Ash twig. There are tiny green leaves on the 
Willow. The Red-Stemmed Dogwood is get- 
ting leaves at the tip. There is pollen on the 
Elm blossoms. 

April 7. The brown buds on the Cherry are 
turning light green. 

April 8. The Dogwood buds are much larger. 

April 9. The Lilac buds are opening into 
green leaves. 

April 12. The red buds on the Maple are 
bigger. The brown catkins on the White Birch 
are longer and are yellow with brown spots. The 
Judas tree has beautiful pink buds. The Lilac 
leaves are greener and bigger. The Pussy Wil- 
low catkins look almost dead. The first leaves 
of the Witch Hazel are yellow. 

April 13. The Maple buds are in full bloom. 
When the Dogwood buds first open the flowers 
are light green. There are pink roots on the 


Willow twig. There are green flower buds open- 
ing among the Beech leaves. 

April 14. The roots on the Willow are longer. 
Some of the buds on the Sycamore have turned 
The “pussies” on the Pussy 


into small leaves. 
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Willow are turning into long catkins. The bud 
at the end of the Ash twig is opening into leaves. 

April 15. The buds on the Cherry show that 
they are going to make flowers. The pink flow- 
ers on the Judas are opening. The pollen and 
flowers have fallen off the Elm. The yellow 
blossoms on the Forsythia are dropping off. The 
buds on the Hawthorne are making new green 
twigs, “1 inch and 14 inches, 2 inches and 2} 
inches.” The new leaves of the Wisteria are 
coming where the old leaves still are. The little 
brown bracts show around the green Oak buds. 
The Apple buds are fleecy. There are only two 
“pussies” left. The Horse Chestnut and Haw- 
thorne buds are sticky. The Buckeye buds are 
red with white tips. The Birch has new leaves 
among the catkins. 

April 16. The Cherry blossoms are beginning 
to open. Nearly all the leaves on the Sycamore 
are open. The Buckeye blossom is all white. 
The Judas is in flower. The Birch leaves are 
yellow. The Hawthorne twigs are 4 inch, 14 
inch, 2 inches (two), and 24 inches. There are 
leaves on the Oak now. They are shaped just 
like little leaves. The leaves on the Willow are 
full grown. 

April 19. Some of the clusters of the Cherry 
are open in full bloom. Eight of the Dogwood 
flowers have opened. There are still many buds 
to open. The new growth at the end of the 
Oak branch is red and very beautiful, 2 inches 
long. There are seven leaves open in the Ash 
cluster. The Buckeye buds are opening into 
very fuzzy leaves. The Birch leaves show their 
shape. The buds at the end of the Hawthorne 
open into leaves first, before the buds along the 
stems. The leaves at the end of the Lilac are 
starting to open. The new growth of the Ailan- 
thus shows green. The flowers on the Judas 
look like the tiny Sweet Peas. The buds on the 
Elm are showing color. The flowers on the 
Forsythia are dropping off and the green leaves 
are coming out. The “pussies” are all gone and 
there are red buds along the stems. The clus- 
ters on the Witch Hazel are dying and the leaves 
are opening and getting greener. The Alders 
are coming in leaf—the catkins are still on. The 
Red-Stemmed Dogwood is getting clusters at 
the end of the twigs. The leaves on the Syca- 
more show stems. Tie Sycamore leaves are 
much bigger. The leaves on the Ailanthus come 
at the back of the old seed stems. The Maple 
buds are nearly dead. The Apple is all in leaf. 
The blossom clusters come in the center of the 
leaf clusters. 

April 20. The Buckeye’s leaves are opening— 
the buds are still sticky. More Dogwood buds 
are opening. The flowers have brown edges 
underneath. The Judas flowers are dying. 
There are nine leaves in the Ash cluster. There 
are eight new Hawthorne twigs, 4 inch, 1 inch, 
14 inches, 2 inches, 24 inches, and 24 inches. 
The Elm has a fuzzy leaf where the flower was. 
The buds are coming out on the Elm and the 
twigs near them are reddish brown. 
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April 21. The Buckeye has seven leaves in a 
cluster. The stipules show on the Ailanthus 


leaves. The leaves on the Alders are large 
enough to show their shape. The petals have 
dropped off the Cherry blossoms, only the sta- 
mens and pistils are left. Where the flowers 
have dropped off the Judas tree the new leaf 
buds are just starting. The Pussy Willow has 
roots. 

April 22. There are red “leather” coats along 
the Pussy Willow stem again. The new growth 
on the end of the Oak twig is 44 inches long. 
The Weeping Willow has more leaves. The 
catkins on the Alders and Birch are dying. 
There is a new, wet, shiny bud on the Sycamore. 
The Linden has a bud on the end of the twig. 
The Apple blossoms are ready to burst open. 

April 23. The catkins on the Poplar are green. 
The Dogwood flowers look white. The stipules 
on the Ash are unusually large. The Forsythia 
flowers are all dead and green leaves are start- 
ing on the stem near the dead flowers. One bud 
on the Magnolia has opened since morning. A 
brown, soft, furry covering fell off the Magnolia 
bud. The buds on the Beech twigs are orange. 
There are new, hairy roots growing on the first 
Willow roots. The woody Buckeye twig has 
started to grow roots. The little sheils that pro- 
tected the buds on the Sycamore are dropping 
off. The Hawthorne twigs have grown. They 
measure 4 inch, 13/16 inch, 1 1/16 inches, 1 5/16 
inches, 14 inches, 2} inches, 2§ inches. 

April 26. The Magnolia flowers are wilting, 
but another bud is coming out. The longest leaf 
on the Buckeye is 2 inches, the shortest 4 inch. 
The Oak twig is 6 inches long; it has grown } 
inch since Friday. The Judas is getting little 
green leaves. The Dogwood blossoms are white; 
the stamens are green with brown tips. The 
Ash twig has grown 34 inches. The leaf buds 
on the Poplar are opening. The catkins on the 
White Birch are dying. Some of the Apple 
blossoms are open. 


April 27. The buds on the Elm are opening 
into leaves. The inside of the Buckeye buds are 
fuzzy. There is only one blossom left on the 


Magnolia. The orange Beech buds are opening. 
The Wisteria is coming into leaf. 

April 28. The stems of the Buckeye leaves 
are much longer—5 inches. The Poplar is open- 
ing leaves. There are many new leaves on the 
Elm. The catkins on the Birch are curling and 
falling off—the new leaves are yellow-green. 
The Beech buds are swelling and the tips are 
bright orange. The leaves on the Witch Hazel 
are much larger. The Apple blossoms are dying. 
The catkins on the Poplar are falling off. The 
buds on the Red-Stemmed Dogwood look yel- 
low. The Ailanthus is in full leaf, but the old 
stems are not pushed off. The petals on the 
Magnolia have dropped off, only the stamens and 
pistils are left, and the new leaf buds are start- 
ing. The old brown leaf on the Buckeye bud 
fell off. There are root hairs growing on the 
Buckeye roots. 
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April 29. The leaves of the Sycamore have 
grown larger and new leaves are opening be- 
tween the first two bigger leaves. One leaf bud 
on the Pussy Willow is opening and the little 
red “leather” coat is at the tip of the leaves, 
now. The Poplar is getting new stringy leaves 
and the unusual part about it is that the stems 
on the larger leaves are as long as the leaves 
themselves. There are buds along the top of 
the stem that haven’t begun to swell yet. When 
the leaves first open they look like claws. The 
Beech buds have lengthened. Leaves come be- 
hind the blossom clusters on the Sugar Maple. 

April 30. The Apple blossoms are dying. 
Some of the Dogwood blossoms are folding up. 
The Oak twig is 63 inches long. The Forsythia 
is growing new twigs at the end—3 inches. The 
new leaf on the Horse Chestnut is 64 inches 
long. The Hawthorne twigs are 4 inch, 2 1/16 
inches, 24 inches, 14 inches, 1 13/16 inches, 1} 
inches. The Lilac buds are smaller than the 
buds on the Lilac bush outdoors. The orange 
Beech buds are getting fuzzy at the end. 

May 3. The White Birch has little green bugs 
on it that will eat the new leaves. One of the 
Birch leaves is sort of trimmed like a Valentine 
edge where the bugs ate it. We killed them. 
As the Beech buds open the new leaves are very 
fuzzy. The little orange shells fall off. The 
Sycamore leaves are much bigger. They are 
very fuzzy and gray-green. There is only one 
catkin left on the Poplar. The clusters on the 
Sugar Maple are dying. The Elm leaves come 
out slowly. The new Pussy Willow leaf shows 
a cluster and two new green buds show. The 
Red Maple flowers are all dead. The Magnolia 
is coming into leaf. 

May 4. The leaves on the Poplar are fading. 
The Horse Chestnut leaves are wilting. The 
leaves on the Buckeye are dying. The new leaf 
buds on the Hawthorne are sticky. There are 
52 red leaf buds on the Pussy Willow twig, nine 
of them show green. The new bright green 
twigs on the Elm have leaves. The Dogwood 
flowers are all wilted, the twigs are still green 
and a leaf bud is opening at the end of the twig. 
There are leaves on the Apple branches now. 

May 5. The fuzzy stuff inside the Buckeye 
bud is making a web from leaf stem to leaf 
stem. One of the Beech buds has two flowers 
among the leaves that are still surrounded by 
the orange coverings. The pollen is yellow and 
very dusty. There are little brown hairs at the 
end of the Hawthorne leaves. The leaf scars 
on the Ash grow opposite each other and each 
year they grow on alternate sides of the stem. 
The Forsythia twigs have grown 34 inches 
longer. This year’s twigs are the same color as 
the new leaves. 

May 6. The Willow leaves are bigger. All 
the leaves have fallen off the Ash, there is just 
a little green stem. There are many flowers 
opening among the Beech buds. The Buckeye 
has all dead leaves on it. The Judas has little, 
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tiny green specks on the twigs. The American 
Elm leaves are bigger. There are tiny, little 
white buds on the Red-Stemmed Dogwood. 

May 7. There are more leaves on the For- 
sythia and they are getting larger. The Ailan- 
thus branch has grown the best of any of the 
twigs; its leaves are large. The sticky little 
buds on the Hawthorne are opening. The new 
“leaves” on the Elm are now twigs with 7, 9, 
and 10 leaves growing on them. 


“But what is getting wrong with our 
diary? So little is happening now. So 
many of the twigs are dead we should 
throw them away. It must be the trees 
outdoors.” At different times the class had 
gone to the woods or looked at trees on 
the school ground. Their comments are 
recorded about : 


The Trees Outdoors 


April 23. The buds on the Beech are long 
and orange. The Ash buds have not started to 
open. Mary counted 9 dots on the horseshoe 
scars. The White Birch has many tiny green 
leaves among the catkins. The catkins show 
yellow dots. Nearly all of last year’s old, brown 
leaves have fallen off the Pin Oak. The Wil- 
low is in small leaf. The old seed balls of the 
Sycamore are on the ground and the tree buds 
show green. The Elm is in bloom. The Cherry 
is in full bloom—a few tiny green leaves show. 

April 30. The catkins on the Birch outdoors 
are bigger than the ones on the twigs indoors. 
The Birch leaves are much bigger, too. The 
Dogwood buds outside have not opened; they 
are just swollen. The Forsythia is in bloom 
outside; inside the Forsythia is dead. All the 
leaves except two have fallen off the Pin Oak 
and the new buds are coming. The buds on the 
Sycamore are just beginning to open. The Lilac 
leaves on the Lilac bush are much larger than 
the ones on the twig we gathered. 

May 7. One Oak which we saw had catkins 
and leaves. Two other Oaks didn’t. They just 
had leaves. The leaves on one tree are yellow 
green. On the other they are red and the new 
twigs are red, too. The Pine trees show new 
twigs. Some have tiny cones. The Lilac bush 
has purple buds and the leaves are large. The 
Elm has leaves and there are clusters of little 
round petals on it. The Birch has leaves and 
the catkins are nearly all dead. The Judas is 
simply beautiful, all the branches are covered 
with flowers and just a few tiny leaves are open- 
ing. The Linden that stands in the deep soil is 
in leaf, the other isn’t. The Sycamore has no 
larger leaves than the twig indoors. The For- 
sythia has leaves and the yellow blossoms are 
falling on the ground. The Hawthorne has 
leaves and flower buds. 
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The children kept one table marked, 
“Special Exhibits” on which they displayed 


unusual things. 


The list of special exhibits 


included : 

1. The Pink Roots of the Willow. 

2. Tiny Oak Leaves Just Opening—Green 
and Yellow. 

3. Comparison of Two Oak Twigs in Leaf. 

4. Buds That Make Twigs. 

5. Horse Chestnut vs. Buckeye Leaves. 

6. Parts of a Leaf. 

7. Trees That Bloom in Catkins. 

8. Color of Beech Buds. 

9. Root Hairs on Willow and Buckeye. 

10. Catkins Picked March 31, and May 3, 
from Same Tree. 

ll. Twigs Kept Indoors vs. Twigs Left on 
Tree. 

12. New Growth on Oak Twig. 


From time to time the children did ex- 
periments to help them better understand 
their observations: 


—_ 


Looked at pollen under a microscope. 
Watched the new buds push off old stems and 
leaves. 

Pulled blossoms apart to find the stamens 
and pistils. 

Scraped off the bark on the lower part of the 
twigs. Split the twigs. 

Changed the water each day on some twigs. 
Did not change the water on others. 

Kept some where they did not get sunlight. 
Set others in the sunshine. 

Planted some peas in test tubes and grains 
of corn between glass and watched them 
grow. 

Put a carrot in water. 
in the top of the carrot. 
rise in the tube. 


Inserted a glass tube 
Watched the water 


These records were especially helpful in 
showing change: 


1, 


i) 


A Picture Record—From day to day the chil- 
dren sketched and colored twigs in which 
they noted outstanding changes. All the pic- 
tures for the Beech were kept in one square, 
the Elm in its square, etc. 
A List—The children wrote in the names of 
trees in the appropriate column with the 
date— 

Name of Tree 





In Bud—In Leaf 


. Leaf Growth—As the leaves came out on the 


trees the children traced the outline of a cer- 
tain leaf each day for a week to show how 
fast the new leaves grew. 

Twig Growth—The children measured and 
recorded how fast some of the twigs grew, 
é.g., 
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6. 


How Fast the Oak Grows 
19—2 in. 
22—4\ in. 
23—5 in. 
26—6 in. 

April 27—6\% in. 

April 28—6™ in. 

April 29—6% in. 

May 7—7 in. 

It did not grow any more. 
Reading—The children read through the 
diary record following a single tree as the 
Judas, Willow, Ash. 
Exhibit for a Local Flower Show—The chil- 
dren were invited to send a tree exhibit to 
the local flower show. They discussed things 
they could show with arrangements of twigs, 
differences in development of twigs cut on 
different days, and how twigs from the same 
tree look in flower, in leaf, and in seed. 


April 
April 
April 
April 


After the children had made observations 


for 


were beginning to wonder about. 


are 


three weeks we discussed things they 
~ ese 
the questions they asked: 


1. Will all the twigs get roots? 
2. How many will die? 
3. How does the stem come out of the bud? 
4. How long will the roots grow? 
5. How long do flowers stay? 
6. How long is this going to be worth studying ? 
7. How long before leaves reach their natural 
size? 
8. Would it be better to put the twigs in soil 
than in water? 
9. Why did we put the twigs in water? 
10. How are the flowers like some birds? 
11. Why do new colors come in twigs as they 
bloom? 
12. Why are the Willow roots pink? 
13. Why are trees different? 
14. Why does bringing twigs inside hurry their 
blooming ? 
15. Why does warmer temperature make the 
buds come out? 
16. Why didn’t the twigs die when they were 
cut off—instead of growing? 
17. How do plants fight dying? 
18. How can plants grow in the dark when they 
are used to the sun? 
19. How do plants use sunshine in growing? 
20. Why does a plant have flowers? 
21. How does water help plants use up their 
food? 
22. How much force do growing things have? 
These questions were posted in the hall 


and 


children from other rooms who had 


been watching the exhibit were invited to 


come and participate in the discussion. 
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The following activities grew out of this 
study and were carried on for the most part 
independently by individual or by small 
groups of children: 


1. Gathering seeds that shed in the spring— 

(Elm, Red and Silver Maple). 

Collecting evergreen twigs. 

Hunting tree seedlings. 

Finding out which trees birds choose. 

Bringing in twigs from trees at home. 

Collecting full grown leaves. 

Making individual exhibits for the Flower 

Show. 

Planting twigs that rooted in water. 

Throwing away twigs as they died. 

Taking walks to see seeds growing on trees. 

11. Gathering Witch Hazel flowers to see seeds 
“pop.” 

12. Checking the Tree Diary for mistakes. 

13. Experimenting with seeds to see if they 
were ripe enough to grow by planting them 
in soil or on blotters between glass slides. 
(Elm, Red and Silver Maple, Linden, and 
Pine.) 

14. Keeping twigs at home for observation. 

15. Watching cuttings of evergreen twigs and 
recording separate card diaries for each 
kind. 

16. Collecting evergreen cones. 

17. Making information charts for helping to 
name evergreen twigs. 

18. Taking pictures of trees with cameras. 

19. Planning field trips for class to take near 
school. 


NIAMS ON 


_ 
S © 9 


The following books and other sources 
were used by us to obtain information: 


Anonymous. Babes of the Woods. Cornell Rural 
School Leaflet, Volume XX, Number 2. New 
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York State College of Agriculture, Ithaca, New 
York. November, 1926. 

Brownell, L. W. “Catkins of Spring,” Nature 
Magazine, Vol. 29, No. 4. April, 1937. pp. 
221-226. 

Craig, Gerald S., and Baldwin, Sara E. Out of 
Doors. New York: Ginn and Company, 1932. 
p. 73-94, 147-151, 155-173. 

Craig, Gerald S., and Baldwin, Sara E. Our 
Wide, Wide World. New York: Ginn and 
Company, 1932. p. 52-58, 196-223. 

Craig, Gerald S., and Condry, Margaret G. 
Learning about Our World. New York: Ginn 
and Company, 1932. p. 5-16, 241-261. 

Curtis, Carlton C. A Guide to the Trees. Garden 
City, New York: Garden City Publishing Com- 
pany, 1925. 208 p. 

Emerson, Arthur I., and Weed, Clarence M. Our 
Trees—How to Know Them. Philadelphia: 
J. B. Lippincott Company, 1908. 295 p. 

Gleason, H. A. Plants in the Vicinity of New 
York. New York: The New York Botanical 
Garden, 1935. 198 p. 

Hylander, Clarence J. The Year Round. New 
York: G. P. Putnam’s Sons, 1932. p. 17-27, 
134-146, 189, 233-249. 

King, Julius. Talking Leaves. Cleveland, Ohio: 
The Harter Publishing Company, 1934. 62 p. 

Ley, Mary Helen. Trees. Racine, Wisconsin: 
Whitman Publishing Company, 1936. 64 p. 

Macbride, J. Francis. Common Trees. Chicago: 
Field Museum of Natural History, 1925. 44 p. 

Mathews, F. Schuyler. Field Book of American 
Trees and Shrubs. New York: G. P. Putnam's 
Sons, 1915. 465 p. 

Palmer, E. L. Field Book of Nature Study. 
Ithaca, New York: The Slingerland-Comstock 
Company, 1928. Part 4.. p. 2-49. 

Peattie, Donald Culross. Trees You Want to 
Know. Racine, Wisconsin: Whitman Publish- 
ing Company, 1934. 95 p. 

Werthner, William Benjamin. Some American 
Trees. New York: The Macmillan Company, 
1935. 398 p. 


THE SCIENTIFIC TEMPER AND SOCIAL VALUES 


BENJAMIN C. GRUENBERG 
New York City 


What do we mean by social values? 
What sort of thing is this scientific temper ? 
And what connection is there between the 
two? 

Social values are essentially the same as 
individual human values. They have to do 
with health and security; with the individ- 
ua!’s freedom to be different from others, 
to be himself; and with opportunity to 


grow into more and more distinctly human 
stature—or, if you like, to remain as is 
indefinitely. 

We call these social values because man, 
being incurably gregarious, can strive to at- 
tain his individual goals only by imping- 
ing upon his fellows, for better or for 
worse; and because, being human, he can 
succeed in his efforts only as he shares 
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with others the efforts, the gains, and the 
losses. 

The pursuit of private satisfactions and 
the strivings after common necessities are 
both modified by the fact that people live 
together in large numbers. This living to- 
gether transforms the social values so that 
they do at times interfere with individual 
strivings. We all know that, and we all 
expect other people to adjust themselves 
accordingly, although many seem to want 
the freedoms of the hunter or fisherman 
combined with the advantages of modern 
equipment, well policed towns, safe water 
supplies and quarantine. But making a 
living and keeping well have come to be 
different processes because rapid commu- 
nication and transportation and efficiency 
systems have huddled us together in huge 
heaps. You cannot even practice a French 
horn or a phonograph for your own amuse- 
ment without annoying neighbors: and 
social value comes to be a compromise. 

The end of social effort, like the end of 
individual effort, is life more abundant. 
This simple and threadbare formula can- 
not, however, be left thus unqualified; for 
it does make a difference whether the gain 
impinges at one point rather than at an- 
other, and it does make a difference how 
life is conceived. A mere increase in popu- 
lation, for example, may indeed be a mea- 
sure of more life, but that is not sufficient. 
Nor is the mere prolongation of individual 
existence an index of satisfactory attain- 
ment. The greater average longevity of 
our population as against that of India’s 
population may or may not represent gain. 
The unemployed segment of our popula- 
tion may or may not represent a greater 
abundance of life than the much smaller 
total population of Sweden. We are con- 
cerned not merely with the gross increase 
of protoplasm, but with the enrichment of 
human life, with activities that increase 
satisfactions by shifting them to more dis- 
tinctively human levels of consciousness, 
and by extending them to more people. 
Social values reside in the land of desire. 
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The scientific temper, on the contrary, 
dwells normally on high mountains, above 
the clouds often, out of sight of human 
striving. This temper is a state of mind 
that appears in a few individuals as a re- 
sult of the mutual inhibitions of a multi- 
tude of impulses. It is passive rather than 
active and therefore exasperates practical 
folks who want to see things done, who 
want to be getting on. This scientific tem- 
per pretends to be seeking “the Truth” 
rather than personal or partisan gain, and 
therefore exasperates the more courageous 
and aggressive folks, who are intolerant of 
divided loyalties and impatient with molly- 
coddles. The scientific temper directs its 
own efforts toward getting as nearly as 
may be at the realities, uncontaminated, on 
the one hand, by superstition and ignorance 
and provincialism or partizanship; and un- 
diverted, on the other hand, by fear, desire, 
envy, hatred, or other emotions. It is this 
temper of science that we are considering, 
in distinction from techniques, or specific 
content of science. An old adage conveni- 
ently contrasts these two for us: Strike the 
iron while ’tis hot, let the chips fall where 
they may. The first part of that is tech- 
nique: materials, processes, conditions. 
The second part is scientific temper: Let 
the chips fall where they may. 

But there’s the rub. Dare we let the 
chips fall where they may? And perhaps 
hurt somebody. And so destroy human 
values? What connection is there indeed 
between the scientific temper and social 
values? What kinds of chips fall out of 
the research laboratory, where do they 
land, how do they affect the day by day 
activities and struggles of ordinary people 
bent upon maintaining and enriching their 
own lives? 

We must admit at the start that the out- 
comes of impersonal research often intrude 
themselves most embarrassingly into the 
legitimate affairs of ordinary folks. You 
will recall a classic instance. The river 
Nile had for centuries the habit of over- 
flowing its banks every spring and so ob- 
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literating the landmarks separating fertile 
acres. The science of geometry is said to 
have arisen from the resulting social need 
to draw sharp lines in the mudflats to sepa- 
rate such familiar concepts as Mine and 
Thine—areas of important private inter- 
ests obviously colored by emotions. Imme- 
diate adjustments could perhaps be reached 
year by year through methods that are tra- 
ditional among primitive people, namely, 
by the ancient rule, Let him take who has 
the power, let him keep who can. Science 
in effect voided this rule and so brought 
losses to those who had thrived under it. 

Science transcends the claims, yes, the 
legitimate claims, of interested parties—so 
that we can apply science only by hurting 
someone! In the long run, however, it ap- 
pears to be of social value to find methods 
as nearly as possible divorced from likes 
and dislikes, from personal power or social 
status. 

A modern instance was furnished a few 
years ago. The Home Economics Bureau 
of the U. S. Department of Agriculture, in 
the course of its routine efforts to furnish 
adult education to the American people in 
matters of diet, issued a bulletin advising 
us to eat less meat during the hot season. 
The advice was based on scientific tech- 
niques, guided, undoubtedly, by the scien- 
tific temper. Some of the chips fell into 
the channels occupied by the meat-industry 
traffic. There was an immediate reaction 
in the form of a violent protest to the ad- 
ministrative authorities, demanding that 
the bulletin be withdrawn. The issue took 
substantially this form: What right has the 
government to interfere with business? 
The protest illustrates an attempt by the 
parties at interest to adjust immediate dis- 
agreements by means of the ancient rule 
already mentioned, entirely innocent of the 
scientific temper. 

The meat industry, which itself employs 
hundreds of scientists for conducting and 
improving its techniques, here made use of 
various other scientific techniques to influ- 
ence governmental policy, and still others 
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to manipulate public opinion. I submit 
that in the long run greater social value can 
be assured by a technique actuated alto- 
gether by the scientific temper, one that 
seeks the significant realities without preju- 
dice, letting the chips fall where they may. 

Analogous situations arise increasingly 
as our social organization becomes more 
complex and our relationships more intri- 
cate. With all the changes wrought in our 
ways of living by the elaboration of new 
technologies, ancient folkways and folklore 
persist from agrarian and even piscatorial 
eras. On the highways, for example, many 
people drive high-powered cars exactly as 
they would drive a team of horses on a log 
road: they keep in the middle of the road, 
on the average—that is, sometimes a little 
to the right, sometimes a little to the left. 
Many people still use highly colored imita- 
tions of live bait on the packages to which 
they wish to attract the poor fish. These 
primitive folkways result in friction and in 
conflicts, which are sometimes resolved by 
the rule of major force; but sometimes we 
seek the inherent social values by means of 
the scientific approach. The latter leads to 
traffic regulations which may humiliate the 
owner of a hundred-horsepower Rolls- 
Royce by forcing him to travel as slowly as 
a dilapidated model T; or which may force 
the swanky cars to yield the right of way 
to a modest grocer’s cart. Again, the sci- 
entist may recommend what is quaintly 
called “truth in advertising,’ and so 
threaten the livelihood of philologists and 
artists, to say nothing of chemists and 
psychologists. 

The disinterested search for essential 
truth demands a degree of skepticism that 
is for most of us disturbing and painful, 
and perhaps for most of us unattainable. 
It demands of us that we question not only 
what is perfectly obvious to all: that is 
not so difficult for in every election we 
learn that many million Americans may be 
wrong. It demands of us further that we 
question what we have always known—our 
own inner convictions. That is not 80 
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easy. The astronomer tells us, for ex- 
ample, that the obvious revolution of the 
sun around the earth is only appearance; 
that the real truth lies in conceiving the 
earth as rotating on its axis. With some 
effort most of us can follow the astrono- 
mer. It is much more difficult to follow 
the anthropologist who tells us that the ob- 
vious inferiority of strangers, which we 
have always known, is only an illusion. 
One may suspect that the chips in one case 
fall closer to the ego. 

We may smile indulgently when we re- 
call that a vociferous part of the profes- 
sional opposition to the germ theory of dis- 
ease rested not on the merits or demerits 
of the doctrine but on the circumstance that 
Pasteur was after all a foreigner—that is 
to say, a mere chemist, not a physician. 
Now the lay public, unequipped as it must 
necessarily be to form valid judgments on 
the major issues, is indifferent to that fine 
point. When it needs relief from suffering 
it would just as soon go to a preacher or a 
plumber ; and it does. This is not because 
the lay public is more objective; or be- 
cause experience shows chemists and 
plumbers to be just as competent for ren- 
dering the specialized service needed as 
are trained physicians. It is because the 
general public, under such circumstances, 
lacks assurance that the differences among 
the doctors are being met in the scientific 
temper. The introduction of anesthetics in 
surgery was opposed by physicians as well 
as by laymen on the ground that it was con- 
trary to the intent of Nature or of God— 
which was, obviously to make surgery 
painful. That is, the new idea was a viola- 
tion of the folkways and therefore offen- 
sive. Dr. Simpson helped to make it 
acceptable by reminding the surgeons that 
on the occasion of the first surgical opera- 
tion mentioned in the Bible God caused a 
deep sleep fall upon Adam (Gen. 2:21). 

Not very long ago the national gathering 
of the medical profession started a wave 
of newspaper and smokingroom discussion 
on the place of so-called twilight sleep in 
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childbirth. Shortly before that the New 
York State Medical Society had listened to 
a paper on methods developed in the Scan- 
dinavian countries for controlling the ve- 
nereal diseases; and the newspapers re- 
ported that one of the objections to adopt- 
ing similar methods here was found in the 
un-American or “socialistic” character of 
the organization or administration. It is 
of course true that the technical merits of 
a procedure do not in themselves warrant 
its adoption in disregard of the social and 
economic conditions in a new region: an 
administrative consideration may often be 
decisive. It is indeed seldom that a pro- 
cedure worked out successfully in one area 
can be bodily transferred to another area. 
A school or a clinic that is suitable for Ber- 
lin or Copenhagen is not necessarily a good 
school or clinic for Berlin, Georgia, or 
Denmark, Arkansas. But while the con- 
troversy raged we were informed as to all 
that is involved in the adoption of a com- 
prehensive venereal diseases program, or 
in the use of anesthetics in obstetrical cases. 
We have a substantial body of scientific 
technique; but we bring to these social 
problems very little of the scientific temper. 

When an ignorant provincial refuses to 
read foreign news because the home news 
is good enough for him; or when he is in- 
different to the radio because Hertz and 
Marconi were foreigners ; or dispenses with 
the benefits of the X-rays because these 
are not mentioned in the Bible, we dismiss 
him as an ignorant provincial. But it is 
not so easy to dismiss an entire population, 
our educated classes, our scientific special- 
ists, when we all do essentially the same 
thing; when we cling, that is, to our folk- 
ways in spite of science. 


The obverse of the skepticism implicit in 
the scientific temper is an inordinate cred- 
ulity. This is a readiness to consider, as 
having possible elements of truth, the ab- 
surd ideas of heretics and foreigners. This 
is just as difficult as doubting the primacy 
and permanence and universality of our 
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own traditions and usages. How difficult 
this is you can see when a whole nation, 
with a high level of cultivation and school 
ing and research, suddenly becomes suspi- 
cious of foreign mathematics and medi- 
cine; when it burns books as ignorant pro- 
vincials did in the past; when it rejects in 
1935 the chemistry that saved it from im- 
mediate disaster in 1915 (the early stages 
of the war) because it happens to be Jew- 
ish chemistry; when it calls upon the holy 
name of science to prove to the world that 
Nature plays favorites and that her fa- 
vorites are, obviously, the Aryans. 

At a safe distance we can ourselves see 
how absurd it is to flout the spirit of sci- 
ence. For the detachment and objectivity 
and questioning which we attribute to the 
scientific temper have always been valued, 
even when ignored and abused. People 
have always called upon high heaven to wit- 
ness, to judge. That is, we have invoked 
impersonal judgment, in various guises; 
we have sought the objective truth as the 
ultimate arbiter of our conflicts and diffi- 
culties. Wherever people have thought at 
all they have recognized social value in the 
scientific temper. It is an accident of his- 
tory that we call it scientific today, and that 
it is exhibited among us largely by scien- 
tists. There is social value in feeling that 
our views and our actions are in tune with 
the enduring realities ; today we look to the 
scientist to tell us what those realities are. 

Aside from the value or the validity of 
any particular bit of truth that the investi- 
gator may bring us, there is social value in 
the scientific temper exhibited by this ad- 
venturer beyond the outposts of knowl- 
edge, for it reveals to us a phase of human 
courage far beyond that of the soldier, and 
very much needed in our complex life. 
There is social value in a wide appreciation 
of what such disinterested pursuit means 
as a token of untapped human capacities 
for self denial and self discipline. There 
is social value in the ability of large num- 
bers to marvel that so trivial a being as 
man can grasp and manipulate the magnifi- 
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cent ideas emerging from the scientist’s 
preoccupation. For these things all con- 
tribute to the deep satisfactions which 
humans need to feel, of being somehow 
superior. Under primitive conditions it 
is necessary for individuals to strive for 
superiority Ly overcoming each other in 
one way or another. In modern democra- 
cies we sometimes pretend that by trying 
hard enough every single one of us can 
somehow get to be superior to everybody 
else. Today that hope seems childish as 
well as futile. In terms of current discus- 
sions on matters national and international, 
we have to find out what regulations are 
necessary for our common welfare and 
how we can accept necessary regulations 
without submitting to regimentation or dic- 
tatorships. The manifestations of the sci- 
entific temper encourage the hope that 
human beings can rise superior—at least 
to the jungle. 

Scientists as a class are undoubtedly su- 
perior to those who wilfully shut their eyes, 
who prefer the ancient rule of might, who 
deliberately manipulate the “truth” for pri- 
vate ends. However, in their lofty and 
single-minded pursuit of truth without re- 
gard to consequences, the scientists are in 
danger of destroying the very values 
which they ostensibly serve, and of under- 
mining the foundations upon which their 
noble efforts rest. For science can be 
itself, can be free to question the orthodox 
and to consider with open mind the hereti- 
cal, can be free to try out the not yet 
known, to join hands with dreamers and 
explorers and thinkers of all lands and 
climes, only in one kind of world—a world 
of freedom and tolerance and generosity 
and kindliness—in a humane world of 
common sense and common purposes. 

Sensing that freedom is indispensable to 
science, we do indeed render homage to 
“democracy” in the abstract. But by ac- 
cepting uncritically this democracy and its 
concomitants, by pretending to be indiffer- 
ent to consequences of our efforts, we do 
in effect render service ngt to the universal 
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and basic human and social values, but to 
the private interests of those who can use 
our sparks selectively, for power and for 
destruction to the injury of mankind. 

We are teaching mankind to hold in 
high esteem this scientific temper, which 
raises us above the crudities and confu- 
sions of primitive conflicts for subsistence 
and personal advantage. But as scientists 
we seem to be unaware that our lofty pre- 
occupations are made possible because mil- 
lions continue to sweat and hew and fetch: 
we seem to think that our efforts are made 
possible because some wise and wealthy in- 
dividuals here and there supply the money, 
and that the ignorant mob has nothing to 
do with it. Our task does of course re- 
quire that we detach ourselves: but we have 
detached ourselves not alone from the dirt 
and confusion at the bottom of the hill, but 
also from the needs and aspirations of the 
men and women who make it possible for 
us to dream and experiment and speculate 
and strike off the fascinating sparks. Of 
the precious opportunity to be ourselves as 
human as we ourselves can be, we have 
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made a private privilege unshared by the 
masses, and so in the end a private or class 
rather than a general or social value. 

Unless we deliberately undertake to 
share what we have with those others, in- 
stead of disdainfully ignoring them as 
somehow of another world, the lowly ones 
may some day crawl back to the jungle, 
leaving us in our tall towers on the hilltops, 
with all our gadgets intact, but without the 
water, without the coal, without the sand- 
wiches which we take for granted. Unless 
we somehow find a way to make the igno- 
rant masses share in our spark making 
and so laugh with us, they may stand back 
—and laugh at us. 

If I seem to exalt excessively the scien- 
tific temper, if I seem to picture the scien- 
tist as aping the gods on high Olympus, let 
us recall that it is man himself who first 
invented those gods, who set them up on 
high, and who set himself the task of climb- 
ing to the heights as the most profitable use 
of what leisure and energy he can manage 
to save out of his struggle with nature— 
and with his fellows, which means himself. 


THE SCIENCE FAIR AS AN AID TO PROJECT TEACHING 


SARAH BENT RANSOM 


Lambertville High School, Lambertville, New Jersey 


There is value in one phase of science 
teaching which is often overlooked or for- 
gotten. I refer to student projects. Unless 
there is opportunity for self expression and 
something in a course which produces a 
lasting impression in the mind of the stu- 
dent, then a science course may be of no 
practical use. As applied to any subject, 
and particularly science, the object of the 
study should be not only to teach actual 
knowledge of that particular subject, but 
to teach the children those things which 
will best meet their needs and interests. I 
have found that one of the surest ways of 
getting a pupil to benefit most from what 
he studies is to arouse in him an active in- 


terest so that he will enjoy coming to class 
and will want to learn more. The purpose 
of this paper is to show how these ends 
were accomplished by the projects made by 
students in the physics, chemistry, and biol- 
ogy classes in a New Jersey high school. 
The New Jersey Science Fair has done 
much to stimulate teachers and students to 
become interested in making original and 
worth while projects. This year there were 
over 200 exhibits which were the work of 
3,175 pupils from most of the schools in the 
state. The ages of students who entered 
ranged from about six to eighteen years. 
Each booth for group exhibits was com- 
posed of a table and background each three 
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feet square. The space provided for the 
individual exhibits was slightly smaller. 
Subject matter was arranged in the follow- 
ing classes: conservation, health, physical 
geography, physics and chemistry, agricul- 
ture, plant and animal life, and biology. 

“The judging was done on the following 
basis: 

General value of the idea. 

Originality shown. 

Effectiveness of presentation of mate- 
rial. 

General attractiveness, neatness, and 
care. 

Accuracy of information. 

Clearness of objective.” * 

At the end of February I explained in 
each class and in the science club that there 
was a Science Fair to be held at the New- 
ark Museum in April. 1 talked about the 
exhibits which our school had entered last 
year and described those which won prizes. 
During the eighth period one day we had 
a meeting of all students who were inter- 
ested. It was a room full. Each person 
handed in a list of the things which par- 
ticularly interested him and I arranged them 
into various groups. 

The grouping was done according to the 
interests and abilities of the students. 
Those who wanted to show various prin- 
ciples in physics met with me at one time 
and we agreed as to which principles could 
be shown most effectively in an exhibit. 
Two students decided to do the entire thing 
by themselves as individual projects. One 
boy was very capable of completing it by 
himself, but I suggested a friend of the 
second student to help with the printing 
and art work. The exhibits on the other 
topics were done by groups with the divi- 
sion of labor carefully decided upon so that 
each student did the work which he enjoyed 
and was most capable of completing. The 
parts assigned included printing, drawing, 
carpentry, painting, the obtaining of mate- 
rials, mechanical construction, and electri- 


1 Circular No. 259—The New Jersey Science 
Fair, 1936. p. 6. 
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cal connections. About three-quarters of 
the work was done at school. The students 
did the rest at home in their spare time. 

Each day, members of the groups met 
with me at noon hour, the eighth period, 
and after school when we worked and 
talked over plans for the projects. The 
size of the groups ranged from one to seven 
members. Some knew exactly what they 
wanted to do and others needed advice 
about reading material and ways to build 
their projects involving the least possible 
expense. There were no funds provided 
by the school for this purpose and we found 
that after all work was completed the most 
expensive exhibit was $1.30. The cost was 
shared by members of each group. By the 
first week in April nine different projects 
were ready to take to The Science Fair. 
The others will be ready for our school 
exhibit in June. 

The photographs show the projects which 
won prizes this year. ‘“Man’s Scientific 
Progress,” “The Chemistry of Water Puri- 
fication,” and “A Magnetic Field” were 
given the first, second, and third awards in 
the classification Physics and Chemistry 
Group Exhibits from High Schools. An- 
other school tied with us for third place, 
but these were the only awards given in 
this class. “The Coal Mine” won the first 
prize for High School Group Exhibits 
under the general heading, “Physical Geog- 
raphy.” 

“Man’s Scientific Progress” was men- 
tioned in The Newark News as being 
one of the four best exhibits in the entire 
fair. The two girls who made this exhibit 
like to paint and draw and so they decided 
to paint scenery for each stage in the scien- 
tific progress of man and make models of 
the things involved. As can be seen in the 
photographs, this project was made on a 
revolving stage with four wooden parti- 
tions. The remains of an old victrola were 
made over so that a large wheel revolved, 
allowing the stage to turn slowly when the 
handle was turned. The girls painted the 
box a light cream color and used a stencil 
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from a children’s burning set to burn the 
title of the exhibit on both sides of a board. 
This was placed in grooves at the top of the 
four partitions. After varnishing the en- 
tire top, they drew and painted scenery. In 
order to have the proper settings, they did 
a great deal of reference reading in the 
town and school libraries. They brought 
the references and notes they had taken and 
we discussed the best ways to portray the 
proper periods. They were grouped into 
the following headings: The Stone Age, 
The Metal Age, The Pastoral Age, and 
The Mechanical Age. 
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The Stone Age showed a scene of the life 
of the Cave Man. The girls cut off some 
of their own hair to make long shaggy wigs 
for two dolls which were dressed in pieces 
of fur. A little dirt made them appear true 
to life. Some clay dishes, spears, and clubs 
were modeled from plastic clay. Flint in- 
struments and a fire of sticks were placed in 
front of the cave and iarge rocks and trees 
completed the scene. 

The Metal Age showed a primitive blast 
furnace with steps leading to the top. This 
type of furnace was used in early times for 


smelting ores. Two dolls dressed in leather 
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Ficure 1.—The stone age and the metal age. 
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were busy stirring the hot material and 
beating the metal ore into blocks near a 
mine. Various crude metal vessels were 
made to show the results. 

The Pastoral Age was represented by 
two dolls dressed according to the period. 
The woman was winding flax on a wooden 
spool and near by was a weaving rack. 
Sheep, cows, and a dog pointed out ad- 
vancement in the domestication of animals. 

The last stage represented the Mechani- 
cal Age. A celluloid doll was used as a 
frame for a mechanical robot. Silver paper 
was cut out and pasted together to cover 
the head, body, legs and arms. Gears from 
an old clock, coils, tiny model engines, and 
generators gave the idea of the complicated 
machinery of today. The girls made most 
of the material during the Easter vacation 
with practically no help. They said that 
they became so interested that they could 
hardly stop working. This exhibit is par- 
ticularly valuable because it can be used 
from year to year in teaching science 
classes. 

“The Chemistry of Water Purification” 
was an entirely different type of project. 
It had for a background a drawing of a 
chlorinating plant on a piece of white card- 





Ficure 2.—Purification of water. 
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board three feet square. The boy who 
made this exhibit became interested because 
of our discussion of water purification in 
the biology class. Some of the students 
had visited previously the water supply sys- 
tem of Lambertville. This boy had done 
some reading on the subject and thought he 
would like to show materials representing 
each step involved. He obtained a sample 
of impure water, some algae, chlorine and 
copper sulphate solution. He also made a 
model of a system of sand filters through 
which the water is run. This wooden filter 
rack may be seen near the back of the 
photograph. Each labeled sample was 
numbered and arranged on the table in 
proper order with a hand-printed card to 
explain the process. The steps were as fol- 
lows: 1. Sample of impure water with a 
list of the impurities, 2. Copper sulphate 
which kills algae, 3. Model of sand filters 
with various sized particles of sand, 4. 
Chlorine water and hypochlorous acid 
which kills bacteria, and 5. A system of 
aeration. One boy worked on this exhibit 
alone and did the entire thing himself with 
very little advice. Besides being instruc- 
tive, the work was particularly well ar- 
ranged, neat, and very carefully done. The 
diagram of the chlorinating plant in the 
background was very clear and the hardest 
part to do because a blot or mistake would 
ruin the sheet of cardboard. I have used 
this in classes and have it set up in the 
chemistry laboratory as part of our equip- 
ment. 

The project which won the third prize in 
the same group as the other two was called 
“A Magnetic Field.” It is a good example 
of what can be done to make apparatus 
effectively and inexpensively if a school 
does not have much equipment. This was 
not our reason for the exhibit, for these 
students wanted to make something origi- 
nal to show the principle of magnetic at- 
traction and repulsion. A boy built a box 
with a glass top. A bar magnet was 
fastened on a metal support so that it pro- 
jected to the middle of the glass top. It 
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was made to revolve so that the red, or 
north end of the magnet, and the white, or 
south end of the magnet, would alternately 
point towards the glass. Inside the box, 
rows of brass pins were placed so that the 
ends pointed upward through a piece of 
cardboard in the bottom. Some ordinary 
steel needles were magnetized, put through 
a folded paper pivot, with red and white 
confetti markers at the ends to distinguish 
the north and south poles. 

This resulted in a very simple way of 
showing a magnetic field, for when the red, 
or north end of the bar magnet was turned 
downward to the glass, the needles would 
pivot until their white, or south ends pointed 
toward the magnet. The ordinary class- 
room methods of demonstrating a mag- 
netic field are limited to two dimensions; 
for example, the usual iron filing method is 
confined to the one plane of the cardboard 
on which the iron filings are shaken. In 
this exhibit the action of the needles showed 
the magnetic field in three dimensions and 
its rotation as the bar magnet was turned. 
The needles not only rotated in a horizontal 
plane, but also tipped up and down on their 
points of support, each needle attempting 
to align itself in the direction of the mag- 
netic field. 

This exhibit took a great deal of patience 
on the part of the students because it was 
hard to set up so that the needles would 
stay on the pin points. The photograph 
does not show the field very well, but the 
arrangement, signs, and explanation are 
clear. The signs were painted on white 
cardboard with a red border. The three 
students who made the exhibit are in the 


physics class and thought that this would 
show the principle of magnetism very well. 
I have found it very useful in arousing the 
interest of even the dullest student not only 
because it illustrates the principle, but be- 
cause it was made by some of his class- 
mates. For this reason a project may often 
be better than the most expensive appa- 
ratus. 

“The Coal Mine” was made by two 
seniors, a boy and a girl. This exhibit took 
the longest time and was very difficult to 
construct because it was so large and had 
so much to it. The b-v erected the frame- 
work in his attic at home. He made it 9 
cubic feet in volume and found, much to his 
dismay, when it was finished, that he 
couldn’t get it through the door! He and 
a friend of his had much fun lowering it by 





Figure 4.—A magnetic field. 
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Ficure 5.—The coal mine. 


a rope through a window down the side of 
his newly painted house. 

There is quite a history to the exhibit, for 
besides the first episode, the station wagon 
which carried all of the projects to Newark 
was in an accident. We had to unload 
everything from the station wagon and 
crowd it in the other cars. The Coal Mine 
rode the rest of the way on a small trunk 
rack with a girl’s red beret tacked on the 
end to ward off any other danger! The 
project was made to scale to represent the 
proper size of an ordinary coal mine. The 
appearance of strata of coal, rock, and sand 
was produced by sprinkling these materials 
on freshly painted sheets of cardboard. A 
mine hoist was operated by an electric 
motor behind the scenery. Coal containers 
were fastened to a belt which lifted them to 
the breaker at the top of the shaft. Large 


pieces of coal were arranged along the walls 
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of each gallery and models of cars, tracks, 
machinery, and men showed the activity in 
the mine. The boy did all of the construc- 
tion and the girl painted scenery and made 
the models. They both told me that one 
never realizes the work connected with a 
project until he makes one. I am glad that 
their efforts were rewarded with a first 
prize so that they felt it to be worth while. 

The other projects were entirely differ- 
ent. They included such topics as “The 
Conductivity of Solutions,” “A Wind Tun- 
nel,” “The Density of Liquids,” “Electrical 
Conductivity of Metals,” and “Magnetic 
Force.” These will be set up at school in 
June along with some projects that students 
are now working on. The purpose of this 
is to show the parents just what has been 
accomplished by their children. Any 
teacher has a wonderful opportunity to 
arouse interest in his subject by encourag- 
ing students to make individual or group 
projects. 

The Science Fair has done much to make 
teachers see the actual value of projects and 
to give the students a goal to work for. I 
have found that projects may be used as a 
method of attaining many of the aims in 
teaching science. Student projects give a 
greater possibility of learning in general, 
develop powers of observation and reason- 
ing, give first-hand practical experience, 
develop initiative and independence, allow 
for self-expression, provide for individual 
differences, assure the teacher of genuine 
interest on the part of the students, and are 
a means of securing visual aids to be kept 
and used in teaching for years afterward. 
A teacher of any subject will find this 
method an invaluable aid to teaching. 
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Classroom Notes 


Suggested Biology Projects.—“What should 
I do for a project in biology this term?” is the 
question asked as many times as we have pupils 
every year in our classes of the science of life. 

The biology teacher in suggesting projects to 
pupils must consider the following important 
factors according to individual pupils and the 
future use which might be made of their work 
when completed. 

1, Ability of the pupil to carry the project 
through to success. Projects should not be made 
so difficult that the pupil will abandon it before 
it is completed. Pupils should select projects ac- 
cording to their abilities to accomplish them. 

2. Pupil interests should be considered. Some 
pupils are interested in making charts, others in 
reading nature poetry, some have the ability to 
paint, sketch, just copy or enlarge drawings in 
their texts. Here is the opportunity to integrate 
biology with the other subjects in the curric- 
ulum. 

3. Of what use will this project be in teaching 
others? Here we must consider not only visual 
materials but also the biology room reference 
library made by pupils. Teachers should add to 
their aids in teaching each year and the pupils 
can vastly augment materials. 

4. Will the project entail too much expense 
on the part of the pupil? If the project is 
worthy of doing, yet involves much expense, the 
teacher should have the school supply the ma- 
terials. If materials for the project can be 
bought more economically from a scientific sup- 
ply house it is often best to spend the money 
there, for where expensive supplies are required 
and pupils may make blunders, which will waste 
materials, it is folly to take the risk. 

5. Will the pupil profit by doing this project? 
Too often we have projects made just to satisfy 
requirements. We have had pupils say, “Sug- 
gest anything and I’ll do it.” We even hear this 
said by graduate students in teachers colleges. 
No project should be done which will not give 
the pupil a better understanding of something 
he has studied or which will give him experience 
in use of materials or manual abilities other than 
merely information from the biology reference. 

To provide for a variety of abilities, interests 
and uses the writer suggested the following list 
of projects during his experience as a biology 
teacher of ninth, tenth, eleventh and twelfth year 
pupils. 

1, Root meanings of biological terms used in 
your text book and references. 

2. The story of charms, quacks and fakes of 
pseudo-biological nature. 

ay collection of photomicrographs made by 
pupils. 


139 


4. Disinfectants, antiseptics, 
their relative values and uses. 

5. A series of diagrams of the life cycles of 
disease organisms. 

6. How water is purified, garbage disposed of, 
streets cleaned, and sewage disposed of. 

7. The sanitary care of a public school, with 
recommendations for better care. 

8. How your city or town cares for the health 
of its citizens. 

9. How vaccines, serums, and antitoxins are 
prepared for lower animals as well as man. 

10. Home remedies we should know. 

11. First aid and its application, illustrated by 
pictures or drawings. 

12. Physical exercises which are beneficial com- 
pared with those recommended in some of the 
popular magazines. 

13. The story of surgical instruments and sur- 
gery. 

14. How and why a working man and woman 
should care for their health. 

15. Outdoor nature hobbies for health and 
worthy use of leisure time. 

16. Narcotics and how we stamp out their use. 

17. The effect of alcohol and tobacco upon 
youth. 

18. How primitive man cured his ills. 

19, Life cycles of insects (either a paper or 
series of drawings). 

20. Vitamins, our friends. 

21. Modern heating, plumbing, ventilation and 
refrigeration compared with methods in grand- 
mother’s day. 

22. Preparation of slides for the microscope 
(actual slides made). 

23. A scrap book of pictures and interesting 
clippings from periodicals on animal or plant 
life. 

24. Out of doors... 
photographs if possible. 

25. Migration of animals. 

26. The economic importance of animal life 
(either a paper or chart with products dis- 
played). 

27. Economic importance of plant life. 

28. Chart of the sub-phylum vertebrates. 

29. Great explorers and their biological con- 
tributions. 

30. Mimicry, protective coloration and aggres- 
sive coloration with actual specimens if pos- 
sible. 

31. The story of ancient man. 

32. Unusual plants and animals. 

33. Animal intelligence, with observations of 
animals familiar to the pupil. 

34. The story of childhood. 


fumigants with 


a year’s study with 
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35. Reproduction with a series of specimens 
showing stages in development of the egg. 

36. Evolution and the facts which prove it 
true of false. 

37. Foods our forefathers never knew. 

38. Royal family skeletons (heredity). 

39. Fossilized science (fossils). 

40. What other people eat and why. 

41. Mating habits of animals. 

42. A collection of fruits or vegetables pre- 
served in jars for class use, classified by types 
such as pome, berry, flower, etcetera. 

43. Instinct. 

44. History of the dog, cat, chicken, pig, cow, 
or any domesticated animal. 

45. The use of animals in ancient art. 

46. The use of plants or animals in modern 
art. 

47. Songs and music based on nature (pupils 
can learn from phonograph records and actual 
field study the actual songs of birds and imitate 
them by whistling). 

48. The care of household pets. 

49. The reasons for the use of animals and 
plants in primitive art. 

50. Occupations and professions where biology 
is used. 

51. A bibliography of biology references and 
nature books in school library and local libraries. 

52. A nature trail around the school grounds 
or in some spot easily reached by other pupils. 

52. Coliection of local flowers, mosses, insects, 
twigs with buds, ferns, leaves, wood specimens, 
fossils, farm crops and fungi (besides collecting 
the actual specimens (with appropriate labels) 
and preserving them in formaldehyde, we should 
not forget to show the child how his collection 
may be made by drying or pressing specimens, 
making smoke prints, ink prints, blue prints or 
helio paper prints. Some pupils will not only 
collect actual specimens but make a drawing or 
painting of the specimen as it looked at time of 
collecting). 

53. Plaster casts of leaves, foot prints, etcetera. 

54. Bark collections. (Pupils should be warned 
about chopping bark from main trunks of trees, 
and to take a small representative piece, not a 
large piece which may permanently injure the 
tree.) 

55. Jokes and cartoons which have a biological 
twist or reference. (The above project necessi- 
tates that pupils read many periodicals and keep 
constantly on the alert for material.) 

56. Plant and animal groups. Small aquaria 
in which are such habitat groups as xerophytic, 
mesophytic, etcetera. 

57. A balanced aquarium of gold fish, tropical, 
fish, or game fish. 

58. A collection of wild or domesticated seeds. 
(Pictures of the plants from which taken make 
the project more interesting.) 

59. Building a winter garden or a window 
jungle. 

60. Construction of bird baths and bird boxes. 
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(Make sure the pupils are actually going to use 
them in trees and on lawns near home.) 

61. The mounting of some animal (elementary 
taxidermy). 

62. Making an ant nest. 

63. Maintaining a worm colony. 

64. Dissection of small animals for specimen 
jars of the laboratory. 

65. A set of lantern slides on some unit in biol- 
ogy which needs such illustration. (Lantern 
slides may be made in a variety of ways, from 
ink drawings on oiled butcher’s paper to actual 
photographs. ) 

66. Making of equipment for insect collecting 
with a few actual specimens mounted and col- 
lected. 

67. Nature poems, especially those which per- 
tain to plant and animal life about your com- 
munity. 

68. Myths about animals‘and plants. 

69. Common flowers raised in gardens around 
your community and the needs of these plants. 

70. The care of plants indoors. (Survey first 
the plants commonly kept by housewives in the 
community, then collect data.) 

71. Rock garden flowers and their needs. 
(Pressed specimens are needed to-day by all 
biology teachers who are constantly being ques- 
tioned concerning them.) 

72. The habits of birds in our community. 
(Photographs will prove statements made.) 

73. Beautiful homes with their surrounding 
gardens and shrubs. 

74. Medicinal herbs growing wild around our 
town. 

75. Conifers of our community, and imported 
conifers we raise. (Specimens may be pre- 
served in small one pint jars.) 

76. Twigs showing alternate and opposite bud- 
ding and branching. 

77. Insect pests and how to combat them. 

78. Paintings of common tropical fish. 

79. Paintings of prehistoric animals. (The 
Sinclair Oil book is a good source and large pic- 
tures can be made for framing.) 

80. Outstanding biologists and “nature men.” 

81. Specimens showing kinds of budding and 
grafting. 

82. Practical application of the things I have 
learned in biology (a summary). 

83. Designs for textiles and jewelry using bio- 
logical specimens. 

84. Things studied in biology which are also 
mentioned in other high school subjects. 

85. Specimens of soils and what they will raise. 

86. Photographs of trees. (This should be a 
year’s project showing trees in the four seasons. ) 

87. Plants from bulbs. 

88. Pestiferous beetles and their habits. 

89. Original experiments in biology. 

90. Collection of root specimens. 

91. Friendly bacteria. 

92. How to keep a home winter flower garden 
or window box. 
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93. A nature diary. 

94. Pressed leaves to show leaf margins, apex 
or base. 

95. Types of stems (dried). 

96. Selected nature stories (a bibliography). 

97. Scientific fur farming. 

98. Establishing and keeping a hive of bees in 
the biology laboratory. 

99. A vivarium and the habits of its denizens. 

100. Biological past times of famous people 
(from movie stars to the Emperor of Japan). 

101. Charts. (One year the writer reviewed 
the text books of Kinsey; Baker and Mills; 
Smallwood, Revely and Bailey; and Ritchie for 
a list of charts which would be of use in his 
teaching. He had a talented group of children 
that year. This talent was not of the bookish 
nature, and none was material for the profes- 
sions or the field of biology. Their talent was 
that of ability to reproduce small drawings in 
enlarged form on large sheets of bristol board 
or drawing paper. Because of their eye-minded 
and manual nature the problem that year was to 
teach biology so that they would master at least 
one concept well. The charts were the answer, 
after the teacher had listed for them over 100 
possibilities from the above texts. The young- 
sters were tested upon their knowledge gained 
from such an experience as presented by making 
their projects. Both the school and child showed 
a maximum amount of profit; the school in an 
excellent set of charts large enough for all to 
see as the teacher explained them, and the child 
who had gained in solving his problem through 
doing.) 


As one reviews the above list of 101 pos- 
sibilities for biology projects he will note 
that a variety of activities are involved. 
Some appeal to the bookish child, others to 
the field trip minded, some to the observer 
and collector, while there are many which 
give the “artist” and photographer the op- 
portunity to combine his hobby with that 
of biology. If we allow each child to select 
a project which he feels he can do, then we 
have the right to demand that it be done 
with a high degree of perfection. The 
teacher should not forget that many chil- 
dren will find a strong incentive in doing 
their task even though it means an entire 
year of application if they know it is for 
use. Man likes to be remembered. Our 
monuments to the deeds of man are evi- 
dence of this in the world. The biology 
pupil often checks on the teacher to see if 
his contribution is being used. Other 
pupils who see the names of former pupils 
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on materials used sometimes say: “I can do 
better than they did.” 

This the alert teacher allows, if he be- 
lieves in the philosophy of purposeful activ- 


ity. 
Rosert B. Nrxon 
Radnor High School 


Wayne, Penna. 


Safe Photosynthesis Technique.—The test 
for starch in the photosynthesis demonstration 
used in Biology and General Science is often 
time consuming, elusive, and the presence of 
sunlight cannot be depended upon. 

Furthermore, the methods used for boiling 
alcohol have resulted in several accidents. 

With the following technique, it is possible 
to get a complete test within fifteen minutes 
after exposure to light. I am indebted to Dr. 
John Arthur of the Boyce Thompson Institute 
for Plant Research for many valuable sugges- 
tions for the starch test. 

The problem of alcohol fires was overcome 
by the following simple set-up. 

The materials needed are: a 1000 c.c. beaker 
(Pyrex), two 50 c.c. beakers (Pyrex), an elec- 
tric immersion heater, a ring stand, a burette 
clamp, a condenser clamp (jaws removed), and 
a sheet metal ribbon, 44 wide by 16 in. long, 
$24 B. & S. gauge. 

The two 50 c.c. beakers are supported by the 
sheet metal ribbon which is bolted to the con- 
denser clamp. This holds the smali beakers in 
the 1000 cc. Pyrex beaker water bath. The 
immersion heater is placed in the water bath 
and is supported by a burette clamp. The dia- 
gram is self explanatory. Steps in the com- 
plete technique follow: 

1. Use Coleus (Golden Beta) because of its 
low chlorophyll content. 

2. Expose experimental plant to an overhead 
500 watt mazda lamp for at least 15 minutes. 
Separate the plant from the light source by 
means of a sheet of glass to prevent drying 
of the plant because of excessive heat. 

3. Keep the control plant in total darkness for 
at least three days. 

4. After radiation of the experimental plant, 
boil leaves from the experimental and from the 
control plant for 2 minutes in the water bath. 
Follow this by boiling for 5 minutes in ethyl 
alcohol in the 50 c.c. beakers, using one beaker 
for the control plant and the other for the 
experimental plant. (Use just enough alcohol 
to keep leaves covered.) 

5. After 5 minutes of boiling, decant the first 
alcohol bath and reboil for 5 minutes in clean 
ethyl alcohol. 

6. Slide beakers out of metal ribbon support 
and decant alcohol. Add the following dilute 
Lugol’s solution: 5 grams Potassium Iodide in 
1000 c.c. of water plus 1 gram Iodine crystals. 
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Other green plants will give slower starch it is not advisable to try this in the classroom, 
tests. In other green plants, it is sometimes Use of Coleus (Golden Beta) insures the 
necessary to remove fatty bodies which sur- absence of these fatty bodies in the leaf. 
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Figure la.—Top View of Apparatus 
’ 
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a A 
AA’—50 c.c. Beakers 
B B—Immersion Heater 
C—1000 c.c. Beaker’ 
| | D—Clamp Rod 
H,0 E—Clamp, Burrette 
F—Ring Stand 
Figure 1b.—Front View of Apparatus G—Metal Ribbon 
round the chloroplasts and prevent the test solu- ALEXANDER JOSEPH 
tion from reaching the starch. This is remedied Science Department, Haaren High School 


by bathing in ether in scientific laboratories but New York, N. Y. 
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Field Study in Ecological Succession.—The 
term, ecological succession, refers to the changes 
that are constantly taking pl: ce in plant and ani- 
mal communities. Sometimes the change is 
rapid, but more often the change progresses so 
slowly we are not aware of it. 

No more interesting biological problem for 
group study can be pursued than that which is 
to determine the succession of plant life on a 
given plot of ground. Doubtless, such a study 
fosters important educational implications. 
Since the study cannot be made in the class- 
room, the student’s active interest is awakened 
to the living world about him. It will be neces- 
sary to make accurate observations and identifi- 
cations pertaining to the various invading spe- 
cies and the number of each species present. 
However, the identification of plants is not the 
acme of motivation, but rather thoughts of the 
special adaptations of living plants to their 
habitat are stressed. Attitudes of scientific 
thinking and attack, though necessarily simple, 
prevail. Needless to say, the interest and impor- 
tance of this study increase with each year’s 
survey. 

The writer is fortunate in being able to use 
an abandoned plot of ground which had been 
excavated for building purposes. The situation 
is excellent. In removing the ground to a depth 
of several feet, the plant life was also removed. 

Our problem is to determine what plants, year 
after year, invade this bare area of ground; 
what plants gain supremacy; what plants will 
become a tenant but fail to establish themselves; 
what factors influence the permanent or tem- 
porary stay of the plants. The study in its 
fourth year is repaying us for our efforts. 

To follow such a study it may be necessary 
to make certain preparations. The suggestions 
listed below will be useful. 

1. Carefully select the plot of ground, being 
sure it will be accessible over a period of years. 
2. Mark the desired size plot with stakes. 
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Each year’s study should cover exactly the same 
area. 

3. If the plot is not already free from vege- 
tation, remove the top soil to the depth of about 
one foot. 

4. By preparing the ground in the spring, 
seeds during the late summer and fall will be 
carried to the prepared plot and the study may 
be started the following autumn. 

5. Keep a geographical description of the area. 

6. Keep an accurate record each year of the 
(a) total species of plants, (b) the total number 
of all species. 

7. Compare each year’s study with those of 
previous years noting: 

(a) Decline of species 

(b) Invasion of new species 

(c) Total number of species 

(d) Total number of each species 

(e) Account for increase or decrease of 
species 

8. Try making predictions as to the kind of 
plant life that will be found there in the future. 

9. Tabulate the year’s findings, using the fol- 
lowing form and prepare a summary of your 
chart each year 

YEAR BY YEAR RECORD OF PLANT SUCCESSION 
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Head of Science Department 
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Digests of 
Unpublished Investigations 


THE NEWSPAPER AS SOURCE MATERIAL IN 
HEALTH EDUCATION 


SALLy E. Kutz* 


UNIT I 

Problem.—To evaluate the extent and 
the nature of material on public health and 
hygiene appearing in three selected news- 
papers, as news, editorials, and advertise- 
ments; and to consider the values and the 
methods of using this material in teaching 
public health and hygiene at the college 
level. 

Method.—The materials analyzed in this 
investigation were published in three daily 
newspapers, the New York Times, tne 
Morning World, and the Evening Graphic, 
during the 50 weeks from September 2, 
1929, through August 9, 1930. In all there 
were 240 different issues of these papers 
(84 copies each of the New York Times 
and of the Morning World, and 72 copies 
of the Evening Graphic), which together 
contributed 4364 items: 1536 news articles, 
122 editorials, and 2706 advertisements. 
The column inches of this material totaled 
20,292.5. 

The papers were thoroughly read, col- 
umn by column. All articles and adver- 
tisements selected for analysis were checked 


* Unpublished Dissertation for the degree of 
Doctor of Philosophy, New York University, 
1932. 


Editor's Note—The purpose of this depart- 
ment is to present digests of important studies 
which have not been published and will not soon 
be published. Space limitations impose the ne- 
cessity for restricting the selection of the inves- 
tigations to be presented almost entirely to Doc- 
tor’s Dissertations. The Editor of this depart- 


ment will appreciate information concerning the 

availability of significant unpublished disserta- 

tions in the field of the teaching of science. 
Francis D. Curtis 
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with a red pencil. A check-mark placed at 
the top of each pake containing such an 
article facilitated locating these articles for 
subsequent clipping from the papers. Every 
doubtful item was indicated by a question 
mark, and, like the others, was clipped, 
and reserved for further study. The ar- 
ticles were selected on the bases of one or 
more of these criteria: (1) They must in- 
clude material on hygiene, as judged by 
the opinion of the investigator based on her 
knowledge of hygiene; (2) they must treat 
of topics included in standard texts on 
public health and hygiene; or (3) they 
must treat of subjects included in three 
courses in general hygiene and public health 
offered in Brooklyn College. “All articles 
which had a health implication were in- 
cluded as well as pertinent advertisements.” 

Each article clipped from one of the 
issues of these newspapers was marked 
with the name and date of the paper from 
which it had been taken. It was then in- 
serted in an envelope, and on the outside of 
the envelope, in a column at the left-hand 
side was written the name of the newspaper, 
the date, the day of the week, the number 
of pages in that issue of the paper, the page 
on which the article appeared, the column 
number, the column position (top, middle, 
or bottom), the number of column inches 
as measured by a foot rule, the notation of 
whether the article was illustrated or not, 
the section of the paper in which the article 
appeared, and the number of pages in the 
section. At the top right-hand side of ‘the 
envelope, the item was classified as news, 
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feature, editorial material, or advertisement. 
Under its classification was placed the sub- 
ject of the article. Where more than one 
topic was discussed in the same article, the 
one receiving the most emphasis was taken 
as the basis of classification. In the cases 
in which several paragraphs relating to 
health problems appeared under different 
headings, the topic of each paragraph was 
recorded separately. 

“The clippings from each paper were 
fastened together according to days, and 
these in turn according to weeks. The 
envelopes for the three papers were filed 
separately. The Sunday clippings were 
kept separate from those of the weekdays.” 

The clippings were sorted in three 


TABLE I 
NUMBERS OF ARTICLES AND EpiTorIALs DEvoTepD 
TO HEALTH EDUCATION 











Subjecis Articles | Editorials 
a A 161 18 
eee 60 12 
Personal Hygiene ........ 60 9 
Sanitary Nuisances ...... 69 9 
sR 38 8 
Se a ae 96 7 
Medicine and Surgery ... 108 7 
Disposal of Wastes ...... 45 6 
Food and Nutrition ...... 93 6 
Health Administration ... 36 5 
Wital Statistics .......... 34 5 
Exercise and Fatigue .... 135 4 
Personal Defects ........ 18 4 
Ne cave asscee 17 4 
a ee 36 3 
Child Hygiene ........... 55 3 
Communicable Diseases .. 110 3 
Miscellaneous ........... 17 2 
Health Education ........ 68 1 
a Se 11 1 
en cs 14 1 
Non-Medical Practice .... 29 1 
Physical Culture ......... 38 1 
a 6 sckis in sia me 21 1 
Non-Communicable Dis- 

cy 38 0 
a a 12 0 
a 8 0 
ee 12 0 
Industrial Hygiene ....... 10 0 
Mental Hygiene ......... 51 0 
wy wien s 16 0 
Ventilation, Heat, and 

RE sick yale 20 0 
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groups, news, editorials, and. advertise- 
ments, and were arranged according to day, 
month, and paper. “Each envelope was 
given a serial number. Any article about 
which there had been doubt was re-read, 
and every item was tentatively classified.” 

Articles and advertisements were mea- 
sured—including illustrations where these 
occurred and the length to the nearest half 
inch was recorded. In the final analysis, 
however, “the unit of comparison was the 
number of articles, rather than the number 
of column inches.” 

Findings.—The results of this part of the 
investigation are summarized in Tables I 
and II. 

“In some articles publicity was given to 
meetings and conferences, to awards of 
prizes for distinction in health activities, 
and to the openings of hospitals and health 
centers. In others, propaganda sought to 
arouse interest in campaigns against noise, 
smoke, quacks and anti-vaccination move- 


TABLE II 
NuMBERS OF ADVERTISEMENTS DEVOTED TO 
Various Susyect CLASSIFICATIONS 














Subject Classification Articles 
Oc xs csa ce seas 9 
Appliances for Physical Defects . 61 
Cosmetic Preparations .......... 1038 
Cand Siisie wanes 17 
ee. cvsn deem 58 
os ckin cane de enn 18 
Feminine Hygiene .............. 17 
Food and Beverages ............ 132 
Health Examinations ........... 280 
eS ore 36 
RE Be Be aie brals-cs ui 65 
Household Sanitation ........... 40 
Kidney Remedies ............... 22 
Non-Commercial ............... 11 
Nostrums for Gastro-intestinal 

Disterpamces ............ a 186 
Nostrums for Respiratory Dis- 

a cht anche ab t's 6 179 
0 153 
RS | 97 
| BR Sa ee eater | 92 
Remedies to Increase Weight ... | 20 
Se ee eer 83 
RE no tng luis Ba en wm | 44 
WEED WOUND: oi 5c cen snececse 34 
ee ee Pee | 36 
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ments ; or proposed sanitary improvements, 
legislation in favor of old age pensions, or 
the erection of more hospitals. Some of 
the articles made their approach through 
Public Health Education, i.e., articles on 
diet, care of the teeth, yearly physical 
examinations, the importance of vaccines in 
certain diseases and the value of recrea- 
tion.” 
UNIT II 

Problem—To determine the extent to 
which “the average person is interested in 
reading news on public health and hygiene 
appearing in newspapers.” 

Method—A group of 120 individuals 
representing a random sampling of friends 
and students of the investigator were asked 
to check the articles which they read in the 
papers during a period of one week. They 
were asked not to mark an article as read 
unless they had read the headlines and at 
least the first paragraph. Only 66 returned 
enough material to be analyzed. 

Findings—1. “There were 2222 arti- 
cles in the 226 papers studied ; of these, 739 
articles, or 33.3 per cent, were read.” 

2. “Studies of readers’ interest indicated 
that health news is not widely read.” 


UNIT III 


Problem.—To learn from students and 
teachers their opinions of the value of the 
newspapers in the study of hygiene. 
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Method—A questionnaire containing 7 
questions designed to elicit the information 
desired, was distributed to 69 students who 
were studying advanced courses in hygiene, 
A similar questionnaire was distributed to 
14 college teachers of hygiene. 

Findings —1. Of the students, 94 per 
cent stated that they found the newspapers 
of great value to them in the study of 
hygiene because reading newspapers “en- 
abled them to keep up with current infor- 
mation in the varied fields of public health 
and hygiene, and thus supplemented ma- 
terial in textbooks; . . . it aroused interest 
in new problems, made them more obser- 
vant, developed civic pride, correlated the 
subject of hygiene with life situations, and 
developed the habit of newspaper-reading.” 

2. Of the college teachers of hygiene, 14 
stated that they found newspapers valuable 
in their teaching, because the newspapers 
made current information immediately 
available; because newspapers “printed 
news of proposed legislative changes and 
new enactments, and published notices of 
changes in the personnel of health depart- 
ments and health organizations; because 
newspaper clippings formed a basic part of 
a library of ephemeral. literature; and, 
lastly, because the newspapers helped to 
vitalize the subject of hygiene, thus ena- 
bling teachers to arouse their classes to a 
greater interest in that subject. 
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Editorials and Educational News 


NATIONAL ASSOCIATION FOR 
RESEARCH IN SCIENCE 
TEACHING 


BUSINESS PROCEEDINGS FOR THE 
YEAR OF 1937 


The minutes of the tenth annual meet- 
ing of the Association held at New Orleans 
were submitted to the membership and were 
published in the official journal, April, 1937, 
issue. This statement is a record of the 
business transacted by the officers and the 
Executive Committee during the current 
year. 

As noted in the New Orleans transac- 
tions, the committees appointed at that time 
were duly notified and at the same time 
were informed of the change of policy in 
regard to all committees which was adopted 
at the session of the Executive Committee 
at New Orleans. This change of policy 
made all Association Committees directly 
responsible to the Executive Committee. 

On May 18, 1937, the President, Mr. 
Webb, submitted to the Executive Commit- 
tee the following letter : 

“A communication from Dr. Pruitt, Busi- 
ness Manager of ScreNcE EpucaTIon, in- 
forms me that that magazine has been 
changed by its directors to a seven-issue 
volume, monthly, October to April inclusive 
and that the price has been raised to $2.50. 
This rate is the one offered to members of 
the National Association for Research in 
Science Teaching. 

“Dr. Pruitt requests our authorization for 
the Secretary to pay this amount to ScIENCE 
Epucation for the subscriptions sent 
through his office. 

“I ask you to vote, therefore, on two 
propositions: 1. The Secretary is directed 
to pay the sum of $2.50 out of the dues paid 
by each member of the National Association 


for Research in Science Teaching for that 
member’s individual subscription to Sci- 
ENCE EDUCATION, this sum to be remitted 
to the business manager of that publication. 
“Please put a ring around your vote.” 
YES NO 

2. “The dues of the National Association 
for Research in Science Teaching shall, for 
the present, remain at $5.00. 

“Please put a ring around your vote.” 

YES NO 

The vote of the Executive Committee was 
unanimously “YES” on each of the propo- 
sitions. Accordingly, the President di- 
rected the payment of the $2.50 per member 
from the Treasury. 

The name of Dr. Cyrus W. Barnes of 
New York University was voted at the New 
Orleans meeting of the Executive Commit- 
tee and he was subsequently elected by the 
required poll of the membership. He was 
notified of his election by the Secretary. 

During the year the following names 
have been proposed for election to the 
Association : 

W. C. Croxton, State Teachers College, 
St. Cloud, Minn. 

C. E. Preston, University of North Caro- 
lina, Chapel Hill, N. C. 

V. L. Crowell, State Teachers College, 
Trenton, N. J. 

J. R. Lunt, State Teachers College, 
Providence, R. I. 

Clara M. Roberts, Coolidge High School, 
Rapid City, S. D. 

Anna Gemmill, Teachers College, Buf- 
falo, N. Y. 

These names were voted by the Execu- 
tive Committee and submitted to the mem- 
bership for the required poll vote. They 
were elected and have been so notified. 

At the New Orleans meeting of the Ex- 
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ecutive Committee it was voted to have the 

Secretary supervise the printing of a Direc- 

tory of Membership of the Association. It 

was the plan at that time to print the Direc- 
tory early in the summer but a poll of the 

Executive Committee made by the Presi- 

dent, resulted in delaying the printing until 

later in the year so that the names of newly 
elected members might be included. 

During the year committees were ap- 
pointed and notified as listed in the Direc- 
tory. 

The President secured a vote from the 
members of the Executive Committee on 
June 4, 1937, on the following propositions : 
1. “Recommend that the provisions of the 

Constitution be followed rigorously in 
connection with good standing depen- 
dent upon dues.” 

2. “Recommend that Mr. Whitman, Chair- 
man of the Committee on Revision of 
the By-Laws, word a provision that 
members dropped from good standing 
because dues are not paid may be rein- 
stated by vote of the Executive Com- 
mittee om payment of the current year’s 
dues or of a future year’s dues in 
advance.” 

The vote on each of these items was 
unanimously in the affirmative. 

It was voted by the Executive Committee 
to hold a two day conference on February 
25th and 26th, 1938, in Philadelphia jointly 
with the National Council of Elementary 
Science. For these fine meetings we are 
indebted to our Program Committee which 
worked in close conjunction with a commit- 
tee from the National Council on Elemen- 
tary Science. 

During the year the letter of resignation 
of J. O. Frank, State Teachers College, 
Oshkosh, Wisconsin, was received and is on 
file with the Secretary. Mr. Frank ex- 
pressed his deep regret that the press of 
other responsibilities made it necessary for 
him to present his resignation from the 
Association. 

This year has been one of adjustment for 
your Secretary in a somewhat vain attempt 


to uphold the eminent good office so well 
established and directed for the past ten 
years by Dr. Powers. I wish to take this 
occasion to thank the President, the mem- 
bers of the Executive Committee, the 
Organization Committee, and the member- 
ship at large, for their forbearance in any 
and all matters where his lack of acuity in 
the business of being Secretary has caused 
difficulties of any sort to arise. He assumes 
full responsibility for all of these. 
Respectfully submitted, 
ELLswortH S. Oxnourn, 
Secretary-Treasurer. 


MINUTES OF THE ELEVENTH ANNUAL MEET- 
ING OF THE NATIONAL ASSOCIATION 
FOR RESEARCH IN SCIENCE 
TEACHING 


Philadelphia, Pa., February 25th 
and 26th, 1938 
Atlantic City, N. J., February 27, 28 
and March 1, 1938 


The eleventh annual meeting was held 
jointly in Philadelphia, Pa., and Atlantic 
City, N. J., on the above recorded dates. 

The morning and afternoon sessions on 
February 25 in Philadelphia were devoted 
to the visiting of schools and points of his- 
toric and scientific interest in and about the 
city, including the American Philosophical 
Society Building, the grave of Benjamin 
Franklin, the Natural History Museum and 
the Franklin Institute. In the evening a 
banquet was held jointly with the National 
Council on Elementary Science at the Hotel 
Rittenhouse. 

The Saturday morning and afternoon 
session held jointly with the National 
Council on Elementary Science consisted 
of papers and demonstrations as printed in 
the program in the January, 1938, issue of 
the official journal. 

The Dinner Meeting of the Association 
was convened at the Hotel Madison, Atlan- 
tic City, N. J., on Sunday evening, Febru- 
ary 27, 1938, at 6:30 P.M., with the 
President, Hanor A. Webb, presiding. 
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Following the dinner, Mr. Webb pre- 
sented his presidential address on the 
subject “Apprenticed to Aristotle.” The 
report of the Secretary was then read. The 
minutes of the business conducted during 
the year past were presented by the Secre- 
tary and approved without change on mo- 
tion from the floor, properly seconded. 

The Treasurer’s report was presented 
and, upon motion from the floor and sec- 
onded, was accepted unanimously. A copy 
of the Treasurer’s report is attached. 

The report of the committee on constitu- 
tional revision was called. The chairman, 
Mr. Whitman, requested the Secretary to 
read from the transactions of the past year 
the following motion submitted by the 
President and voted unanimously by the 
Executive Committee on June 4, 1937: 

(1) “Recommend that the provisions of 
the Constitution be followed vigorously 


in connection with good standing 
dependent upon dues.” 
(2) “Recommend that Mr. Whitman, 


Chairman of the Committee on Re- 
vision of the By-Laws, word a pro- 
vision that members dropped from 
good standing because dues are not 
paid, may be reinstated by vote of the 
Executive Committee on payment of 
the current year’s dues or of a future 
year’s dues in advance.” 

In discussions resulting from this report 
of the committee it was decided advisable 
to include in the above the interpretation 
that subscription to ScrENcE EpucaTIon, 
included in the dues, should be dropped at 
the expiration of the subscription. Mr. 
Hollinger moved the acceptance of the 
report and after a second from the floor it 
was passed. 

The report of the Program Committee 
was submitted by Chairman M. L. Robert- 
son. It was accepted as presented upon 
motion from the floor, duly seconded. 

The report of the Committee on Ele- 
mentary Science was presented by the 
Chairman, Miss Billig. She reviewed the 
work of the committee during the period 
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of its existence. The acceptance of this 
report was moved, seconded, and voted. 
The report of the committee on Sec- 
ondary School Science was presented by 
Mr. Fred Anibal in the absence of the 
Chairman, Mr. George W. Hunter. A 
statistical study of data secured from a pre- 
liminary questionnaire prepared by the 
committee was presented in considerable 
detail. 
moved, seconded, and voted from the floor. 
The report of the committee on Junior 
College Science was presented by Mr. A. 


The acceptance of this report was 


W. Hurd in the absence of the Chairman, 
Palmer O. Johnson. 
moved, seconded and voted. 

The report of the committee on Teacher 
Training was next called. The Chairman, 
Mr. Ralph K. Watkins, speaking for this 
committee stated that the report had been 
made in full at the New Orleans meeting 
in 1937. 

Mr. Ralph C. Bedell made a progress 
report of the Committee on Vocational Gui- 
dance noting that little had been accom- 
plished due to the late appointment of com- 
mittees during the year. The acceptance 
of this report was moved, seconded, and 
voted. 

The report of the Committee to Cooper- 
ate with the College Entrance Examination 
Board was not made at the meeting due to 
the absence of the Chairman, Mr. Ralph E. 
Horton. 

The report of the Publication Committee 
was presented by Chairman E. D. Heiss. 
Considerable discussion followed the report. 
The report was accepted as presented 
following a motion from the floor, duly 
seconded. 

The President, Mr. Webb, next requested 
that Mr. Whitman, as Chairman of the 
Nominating Committee, take the chair and 
then after asking for the floor, presented 
a study of the past practices of the Asso-_ 
ciation in electing members to office from 
year to year. The report as made and in- 
terpreted seemed to indicate a policy which 
had not been consistent and which had been 


Its acceptance was 





150 SCIENCE EDUCATION 


quite irregular regarding the succession of 
officers through the chairs of the Asso- 
ciation. 

On the basis of this study Mr. Webb pro- 
posed a plan whereby one new member 
would be added to the Executive Committee 
each year, to be referred to as Committee- 
man Number One. The member who occu- 
pied this position the previous year would 
be elevated to the Vice-Presidency, who in 
turn would succeed to the Presidency of the 
Association. The President, as in the past, 
and in accordance with this proposal, would 
be moved to the position of Executive Com- 
mitteeman Number Two. 

Also in Mr. Webb’s proposal was the sug- 
gestion that each member of the Executive 
Committee, other than the President and 
Secretary be assigned specific duties as 
follows : 

Executive Committeeman Number One. 
To be given the assignment of preparing a 
summary, evaluation, and interpretation of 
the research of the year in the field of 
Science Education. 

Vice-President. To be made Chairman 
of the Program Committee. 

Executive Committeeman Number Two. 
To be made Chairman of the Constitutional 
Revision Committee. There was consider- 
able discussion from the floor of this pro- 
posal. 

It was moved as a suggestion to the Nom- 
inating Committee that, for the ensuing 
year, Mr. Whitman be dropped from the 
Executive Committee, that Mr. Webb be 
moved to- the position of Executive Com- 
mitteeman No. 2, Mr. Powers be moved to 
the Presidency, and Mr. Anibal to the Vice- 
Presidency and that nomination from the 
floor be heard for the consideration of the 
Nominating Committee for Executive Com- 
mitteeman No. 1. Duly seconded. 

The question on the motion to propose 
to the Nominating Committee as stated 
above was called. The vote carried 13 to 7. 

Suggestions to the Nominating Com- 
mittee for Executive Committeeman Num- 
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ber One were then called from the floor. 
These were recorded as follows: 
Florence G. Billig, Mr. Martin L. Robert- 
son, Mr. Guy P. Cahoon, Mr. Philip John- 
son, and Mr. Chas. J. Pieper. 
tion by Mr. Watkins, duly seconded, it was 
voted to close the nominations. 

The President, Mr. Webb, then ap- 
pointed the Nominating Committee to be 
composed of the last three past-Presidents 
as follows: Mr. Whitman, Chairman; Mr. 
Craig; and Mr. Hurd. 

The President next opened the meeting 
to a general discussion of policies of the 
Association. A detailed report of this dis- 
cussion will appear in the complete minutes 
to be sent to the membership. 

The business meeting was continued on 
Tuesday morning. The first item of busi- 
ness was the report of the Nominating Com- 
mittee. The Chairman, Mr. Whitman, re- 
ported as follows: 

For President—Mr. S. Ralph Powers. 

For Vice-President—Mr. Fred G. Ani- 

bal. 
For Secretary-Treasurer—Mr. 
Obourn. 

For Executive Committee—Mr. Hanor 
A. Webb. 

For Executive Committee—Mr. Charles 
J. Pieper. 

It was moved, seconded and voted to ac- 
cept the report of the Cominittee. 

It was moved, and properly seconded, 
that the Secretary be instructed to cast a 
unanimous ballot for the proposed slate of 
officers. The motion was passed. The bal- 
lot was cast as instructed and the officers 
declared elected. 

Mr. Noll asked for the floor and pointed 
out the fact that during his membership 
little significant research had been produced 
under the direct auspices of the Association. 
He urged that the resources of the Asso- 
ciation be directed toward the study of prob- 
lems unsettled by the 31st Yeazbook of the 
National Society for the Study of Education 
and that the Association publish the results 
of studies as monographs or year-books. 
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TREASURER’S REPORT 


Received 
Association funds from S. R. 
EAS ee ee $ 834.85 
Dues for 1937, 66 at $5.00 .... 330.00 
Dues adjusted for previous 
subscription to ScrENcE Epu- 
CE has. erin a ska a'e 2.50 
Late dues for 1936 .......... 5.00 
oo cing cas n siete ye 10.17 
Nr Ee 5. cic as ieaanie $1,182.52 
Expenditures 
R. K. Watkins—expenses of 
Committee on Teacher 
0 ree $ 20.00 
E. S. Obourn—e x penses of 
Committee on Secondary 
School Science ........ ” 26.20 
S. R. Powers—postage 1936- 
rn i ehce knee 7.48 
Model Printing Company—sta- 
ak Suled'W eawapcy 12.63 
E. S. Obourn—Secretarial ex- 
ie eee 35.73 
C. M. Pruitt—69 subscriptions 
to Scrence Epvucation at 
eee 172.50 
M. L. Robertson—expenses for 
Elementary Science Com- 
 . eee 5.36 
Virginia Smith—clerical work 4.50 
Model Printing Company—for 
aa I A 18.26 
Model Printing Company—for 
300 Directories ............ 58.65 
aa oe ho ween awe $ 361.31 
ai ii, wh cha' big aba'se $ 821.21 
Deposit in Savings Account .. $ 785.17 
Deposit in Checking Account.. 36.04 
SE Ee ee ere $ 821.21 
Respectfully Submitted, 
E. S. Oxsourn, 
Treasurer. 


Mr. Noll then moved that the existing 
committees be instructed to consider the 
possibilities outlined (as above) ; that they 
be granted a reasonable sum, say $250 for 
this year, to cover expenses incident to this 
task ; and that they be authorized to select a 
topic for such a volume and begin work on 
its production, if necessary adding to their 
group for this purpose ; and that they report 
to the Association a year from now making 
recommendations as to how the task can be 
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most efficiently and expeditiously brought 
to completeness with an estimate of funds 
needed, including cost of publishing the re- 
port. The motion was seconded and a 
standing vote resulted 13 to 12 in favor of 
the motion. 

Miss Billig proposed that it might be 
possible to carry out research in the Asso- 
ciation if there were large Advisory Com- 
mittees and smaller working committees. 

There being no further business the 
meeting proceeded to the program of the 
morning. 

Respectfully submitted, 
ELLswortH S. Osourn, 
Secretary. 


MINUTES OF THE MEETING OF THE 
EXECUTIVE COMMITTEE 

This meeting was called by the President, 
Mr. Webb, for Monday afternoon, Febru- 
ary 28, 1938, at the Hotel Madison. The 
members present were Hanor A. Webb, S. 
Ralph Powers, Ellsworth S. Obourn, Fred 
G. Anibal, Charles J. Pieper. 

The Executive Committee discussed cer- 
tain policies of the Association related to its 
standing committees, publication of the re- 
ports of these committees, 
future work of the committees and future 
publications. 

A motion was made that the Secretary 
be instructed to request from the chairman 
of: The Committee on Elementary School 
Science; The Committee on Secondary 
School Science; and the Committee on 


and possible 


Teacher Training in Science, that their 
present reports be put in form and sub- 
mitted to the Chairman of the Publications 
Committee by April Ist, 1938; that this 
committee, after editorial work, submit the 
reports to the Executive Committee which 
will then turn the materials over to Sci- 
ENCE EpucaTION for publication; that the 
chairman of each committee should receive 
galley proof from the journal for correc- 
tion and change; and that the Association 
supply funds to purchase reprints for dis- 
tribution to the membership. 
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The motion was seconded and carried. 

The Executive Committee voted to ap- 
point its newly elected member, Mr. Pieper, 
as Chairman of a committee to make a crit- 
ical survey of the literature in the field of 
Science Education for the current year, and 
present the results in print, together with 
an extensive bibliography, at the next an- 
nual meeting. A suggested grouping of the 
materials included: Curriculum, Methods 
and Techniques, Psychology Learning in 
Science, and Training of Science Teachers. 

The Executive Committee voted to dele- 
gate the new Vice-President, Mr. Fred Ani- 
bal, to act as Chairman of the Program 
Committee. 

The suggestion of the retiring Program 
Committee relative to possible future panel 
discussions was noted. It was also pro- 
posed that a panel discussion might be cen- 
tered around the problem of Teacher Train- 
ing in Science as a timely topic next year. 

The retiring President, Mr. Webb, was 
appointed as chairman of the Constitutional 
Revision Committee and as Parliamenta- 
rian. The continuance of the following 
committees as now constituted was voted 
by the Executive Committee: Publication 
Committee ; Committee on Elementary Sci- 
ence ; Committee on Secondary School Sci- 
ence ; Committee on Junior College Science ; 
Committee on Teacher Training in Science ; 
Committee to Cooperate with the College 
Entrance Examination Board. 

The Executive Committee voted to dis- 
miss the Committee on Vocational Gui- 
dance with appreciation. The Secretary 
was instructed to notify the Chairman of 
each of the several committees of action. 

The proposal, and resultant motion, made 
by Mr. Noll and voted by the Association 
at its Monday Business Meeting, and re- 
corded in the minutes of that meeting, was 
carefully studied and considered by the 
Executive Committee. It was voted to 
refer the matter back to Mr. Noll, the 
sponsor, for a budget and for further in- 
structions to the Committee. The Secre- 
tary was instructed to so notify Mr. Noll. 
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After considerable discussion regarding 
the establishment of a policy of publishing 
Yearbooks of the Association and the con- 
sideration of possible areas which might be 
fruitful for such study, it was decided to 
begin on such a yearbook and that its sub- 
ject should pertain to innovations in several 
areas of science teaching related to the 
upper levels of science teaching, specifically 
grades 10-14. It was moved, seconded and 
voted that the Publications Committee be 
instructed to solicit articles, both from the 
membership and from outside, on innova- 
tions in the following aspects of science 
teaching as related to the upper levels of the 
secondary school : 

(1) Educational Values, (2) Objec- 
tives, (3) Materials, (4) Teacher Edu- 
cation, (5) Vocational Aspects of Sci- 
ence, (6) Survey Courses, and (7), 
such other aspects as may seem appro- 
priate. These articles will be pub- 
lished in ScrENcE EpucaTION and sub- 
sequently bound as a Yearbook of the 
Association. 

The names of Mr. A. N. Zechial and Mr. 
Louis M. Heil were voted by the Executive 
Committee and the Secretary was instructed 
to conduct the usual poll: 

The new President, Mr. Powers, was in- 
structed to investigate the possibility of co- 
operative work with other organizations, 
such as the American Association of School 
Administrations, in the production of year- 
books. 

It was moved that E. S. Obourn be chosen 
the representative of the Association on 
Science Epucation. The motion was 
carried. 

It was moved that the Association as a 
stockholder in ScreNcE EpvucaTION, in- 
struct its representative to support a plan 
for naming two Assistant Editors for the 
journal. The motion was carried. 

There being no further business the meet- 
ing was adjourned. 

Respectfully submitted, 
ELtswortH S. OBOURN, 
Secretary. 
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Abstracts 


GENERAL EDUCATION 


GRUENBERG, BENJAMIN C. “School Science and 
Public Needs.” The Nation’s Schools 20: 1-3; 
September, 1937. 

In this article the author makes a plea that 
more attention be paid in science classes to the 
science needs of the adult lay public. A ques- 
tionnaire study would indicate that science teach- 
ers are not usually aware of this need and that 
they are now being ineffectively trained to meet 
this need. Science has failed to make itself felt 
as a vital force in our present day culture be- 
cause science teachers either have not been prop- 
erly trained or that they have thought this prob- 
lem to be unimportant. —C.M.P. 


Mann, Paut B. “Is It Worth While to Teach 
Science?” The Tearhing Biologist 7: 65-69; 
February, 1938. 

Listing four cankers in American life (crime, 
insanity, suicide, and divorce) the author sug- 
gests eight constructive activities for schools 
which would aid in at least alleviating these 
cankers. He extols the scientific method as a 


means of developing sound thinking and main- 
tains that deep appreciation is a second great 
value in life. —C.M.P. 


Anonymous. “Population Trends and Their 
Educational Implications.” Research Bulletin 
of the National Education Association 16: 3- 
58; January, 1938. 

This bulletin, with many interesting graphs 
discusses: (1) Trends in population changes; 
(2) Growth in population; (3) Internal move- 
ment of population; (4) Changes in composi- 
tion of population; (5) Problems arising from 
population changes; (6) Educational implica- 
tions of population trends; (7) Trends in school 
population; (8) Methods and curriculum; (9) 
Guidance; (10) School building programs; (11) 
The education of teachers; (12) Adult educa- 
tion; (13) Urban education; (14) Rural educa- 
tion; (15) Tax resources and school finance; 
and (16) Public relations of the school. 

—C.M.P. 


SECONDARY SCIENCE 


Henpricks, B. Ciirrorp. “Life and the Inani- 
mate.” The Science Leaflet 11: 25-34; Feb- 
tuary 10, 1938. 

This article discusses life’s effect upon the 
inanimate and the part that the inanimate plays 
in modifying life. The interrelations of biology 
and chemistry are set forth concretely. 

—C.M.P. 


Ers, Russet: C. “The Function of Calcium in 
the Body.” The Science Leaflet 11: 9-14; 
February 10, 1938. 

Calcium seems to have 3t least the four fol- 
lowing functions in the wody: (1) Controls 
growth and bone development; (2) Controls 
clotting of blood and other titsues; (3) Main- 


tains a physiological equilibrium; and (4) Main- 
tains a normal irritability. —C.M.P. 


Symposium. “The Precious Metals.” The 
Science Leaflet 11: 3-20; February 24, 1938. 
Properties, sources, refining of ores, uses, and 

alloys of gold, platinum, osmium, iridium, pal- 

ladium, rhodium and ruthenium are discussed. 
—C.M.P. 


Symposium. “Radioactivity.” The Science Leaf- 

let 11: 5-32; February 17, 1938. 

Many interesting facts about radium are 
given: series of radio-active elements, proper- 
ties of radio-active substances, refining proc- 
esses, sources, uses, and detection. —C.M.P. 


ELEMENTARY SCIENCE 


BioucuH, Grenn O. “Studying Trees.” The 

Instructor 47: 49-58; March, 1938. 

This is an illustrated unit of work, giving an 
overview and suggested procedures for teaching 
this unit in (1) primary grades (2) middle 
grades and (3) upper grades. Subtitles for the 
units developed on each of these levels are: (1) 
Our tree neighbors; (2) The life of a tree; and 
(3) Tree conservation. —C.MP. 


Guin, Micprep. “Oil, an Underground Treas- 
ure.” The Instructor 47: 21, 69; March, 1938. 


This is a unit for the middle and upper 
grades. The outline includes (1) Main objec- 
tive; (2) Approaches; (3) Important problems 
—things we wish to learn; (4) Procedure for 
answering questions; (5) Activities; (6) Outline 
of subject matter; and (7) Culminating activi- 
ties. —C.M.P. 


BatLey, CAROLYN SHERWIN. “John James Audu- 
bon—Bird Lover.” The Instructor 47: 15, 
72-73; March, 1938. 

This is an article suitable for use in the inter- 

mediate and upper grades. —C.M.P. 
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GLeIsErR, Mary Hype. “Let’s Study Seeds.” 
The Instructor 47: 12-13, 79; March, 1938. 
This is an elementary science unit for the 

primary grades. Activities carried out in one 

second grade room are included. —C.M.P. 
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Rott, H. “Frogs.” The Grade Teacher 50: 18, 
68-69; March, 1938. 
This is a nature study unit for the primary 
grades, including activities, test and bibliography, 
—C.M.P. 


SCIENCE 


GUNDERSON, ALFRED, AND Purpy, Maup H. “The 
Evolution of Plant Life.” Natural History 
41: 126-127; February, 1938. 

The six principal stages in plant evolution are 
pictorially illustrated by means of living plants. 
—C.M.P. 


Anonymous. “New Electron Furnace Heats to 
4500 degrees F., Half as Hot as Sun.” 
Science News Letter 33: 107; February 12, 
1938. 

Harvard University has developed an electron 
furnace capable of producing temperatures much 
higher than 4500 degrees F. if better crucibles 
to hold the metal could be obtained. Only six 
of the fifty-five metal elements have melting 
point temperatures greater than this—carbon 
6300 degrees; tungsten 6066; rhenium 5400; 
tantalum 5130; osmium 4860; and molybdenum 
4716 degrees. —C.M.P. 


Russett, Henry Norris. “New Astronomical 
Advances.” The Scientific American 158: 142- 
143; February, 1938. 

This is a resume of the more recent advances 
in astronomy reported at the recent meeting of 
Astronomers at Indiana University. Among in- 
teresting items reported are those relating to 
the atmosphere of Mars, the new reflector tele- 
scope at Indiana University, and the confirmation 


of the presence of the elements caesium, tan- 
talum and tin in the sun. —C.M.P. 


Barrons, KeirH C. “Streamlined Plants.” The 
Scientific American 158: 133-136; February, 
1938. 

This is a splendid article on professional plant 
breeding. Professional plant breeding is giving 
us finer fruits, more beautiful flowers with finer 
odors, tastier vegetables, disease resisting plants 
and fruits and vegetables with better keeping 
qualities. —C.M.P. 


NEWMAN, Barciay Moon. “Enzymes: Keys to 
Life and Death.” The Scientific American 
158: 138-140; February, 1938. 

Discovered in 1895, enzyme study has revealed 
many secrets regarding life processes. The genes 
which control inheritance are seemingly no more 
and no less than enzymes. And recently Hans 
Spemann, of the University of Freiburg, has 
found new substances, inductors or organizers, 
in very young animals or embryos which guide 
the formation of organs out of simple, formless 
masses of cells, and thus induce eye, kidney, 
brain and every organ to take shape. These 
inductors are believed to be enzymes. The use 
of the air-driven ultra-centrifuge is giving us 
a better understanding of enzymes. The typical 
virus of the mosaic disease of tobacco has a 
molecular weight of 17,000,000 according to 
recent determinations. —C.M.P. 
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New Publications 


REVIEWS 


Hocsen, Lancetot. Mathematics for the Million. 
New York: W. W. Norton and Company, 
1937. 647 p. $3.75. 

Mathematics for the Million is indeed well- 
named, for it will surely number its readers in 
the millions. This volume is a very practical 
one and might well be described as a first text 
for the layman. Many interesting and puzzling 
facts relating to mathematics are explained. 
Some of the chapter headings: (1) Mathe- 
matics, the mirror of civilization; (2) First 
steps in measurement or mathematics in pre- 
history; (3) Euclid without tears or what you 
can do with geometry; (4) From crisis to cross- 
word puzzles or the beginnings of arithmetic; 
(5) The size of the world or what we can do 
with trigonometry; (6) The dawn of nothing 
or how algebra began; (7) Statistics or the 
arithmetic of human welfare; and (8) Epilogue 
on science. It is difficult to see how a more 
simple, accurate, comprehensive treatise than this 
one could be written. It is recommended un- 
hesitatingly as a most excellent book for the 
secondary mathematics and science book shelf, 
and to any layman and teacher who desires a 
comprehensive, easily understood treatise on 
mathematics. —C.M.P. 


Bett, E. T. Men of Mathematics. New York: 
Simon and Schuster, 1937. 592 p. $5.00. 
America has few better writers than Eric 

Temple Bell. His keen wit, irony and sharp 
good sense, so excellently portrayed in The 
Search for Truth, is very evident in Men of 
Mathematics. The author, Professor of Mathe- 
matics at the California Institute of Technology, 
is one of the foremost mathematicians of our 
day. He is a former preside: of the Mathe- 
matical Association of America and the author 
of numerous articles and books. 

In this new book are portrayed the lives and 
achievements of the great mathematicians from 
Zeno to Poincare. In as much as almost all 
of the great mathematicians have lived strange 
lives as soldiers, lawyers, theologians, diplomats, 
charlatans, mystics, drunkards, professors and 
ordinary business men, Dr. Bell has been able 
to weave a truly wonderful story about the 
woof of their lives with mathematics as the 
warp. With all their foibles and idiosyncrasies 
these great mathematicians are very human 
beings after all. Men of Mathematics is a credit 
to the author, to the publishers and to the great 
field of mathematics. It will be exceedingly 


dificult to supersede this book which will be 
accounted a great book for many, many years 
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to come. Thirty-three great mathematicians are 
portrayed as preeminent. 

High school mathematics and science teachers, 
and pupils, will find this one of the most worth- 
while and interesting books ever written in a 
field that has been exceedingly difficult to popu- 
larize. —C.M.P. 


Bett, Ertc Tempte. The Handmaiden of the 
Sciences. Baltimore: The Williams and Wil- 
kins Company, 1937. 216 p. $2.00. 
Mathematics has been called both the queen 

and the handmaiden of the sciences. The 

author’s The Queen of the Sciences sketched the 
nature of mathematics, especially as it developed 
in the past century; the theme of this book is 
the services which mathematics has rendered the 
sciences. Practically no technical knowledge is 
presupposed. When the author says “those who 
have had some high school mathematics will be 
able to supplement everything” he seems to for- 
get how little mathematics most high school 
pupils learn. There are a few formulae which 
can be easily skipped without losing the thread 
of the story. It may be said that the attempt 
to popularize mathematics has been fairly suc- 
cessfully done in this book. It is an excellent 
supplementary book for high school mathematics 
classes, —C.M.P. 


Locspon, Mayme I. A Mathematician Explains. 
Chicago: The University of Chicago Press, 
1936. 189 p. $1.75. 

This is one of the University of Chicago “New 
Plan” texts. It gives a survey or overview of 
the field of mathematics, attempting to do what 
has been done so well and so often in the field 
of the natural sciences. Mrs. Logsdon says the 
purpose of the book is “to serve as an eye- 
opener for the adult who knows no mathematics 
beyond elementary algebra and geometry but 
who has a healthy curiosity concerning the 
science whose development has made possible 
this age of the machine.” 

The chapters on arithmetic, algebra, geometry 
and trigonometry are largely historical. Other 
chapters include discussions on analytical ge- 
ometry, the differential calculus, the integral 
calculus, mathematical interpretations or geo- 
metrical and physical phenomena, and mathe- 
matics aad life. High school and college 
mathematics classes will find this a most valu- 
able supplementary book and any adult inter- 
ested in mathematics will find here “food for 
thought” that is not too difficult. —C.M.P. 
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Austin, F. E. Little Sammy Cricket. Hanover, 
New Hampshire: The Austin Workshop, 1937. 
55 p. 

Little Sammy Cricket is a story about one of 
the little folks of Cricketville. Little Sammy 
has some interesting and wonderful adventures 
which will delight many children. Children who 
read or are told this delightful story will appre- 
ciate and enjoy these new friends and neighbors 
more because Little Sammy will seem so real 
to them. 

The author is better known for his exhibits of 
the Cricket Family at Home, the Antville Coal 
Mines and the Ant Palace. —C.M.P. 


Frank, J. O. A Brief Outline of Chemical 
Analysis. Oshkosh, Wisconsin: J. O. Frank, 
1937. 38 p. $0.50. 

This brief outline of qualitative analysis is in 
its eighth edition, attesting to its popularity and 
the desire of chemistry teachers for a simple, 
teachable qualitative analysis outline. Useful 
notes accompany the analysis scheme for each 
metal and acid group. —C.M.P. 


LeIGHTON, R. W. Studies of Laboratory Meth- 
ods of Teaching. SeasHore, Rosert H. Qual- 
itative Aspects in the Improvement of Science 
Teaching. Ann Arbor, Michigan: Edwards 
Brothers, Inc., 1935. 184 p. 

This is one of the University of Oregon Stud- 
ies in College Teaching sponsored by the Com- 
mittee on College Teaching. In January, 1932, 
the natural science faculty of the University of 
Oregon undertook to evaluate the efficiency of 
current methods of teaching used in the lower 
division science laboratories. Progress made in 
this study is reported in this publication. 
Lower division objectives for the teaching of 
the natural sciences are given and the experi- 
mental set-up for testing the attainment of these 
objectives are included. Summary of the results 
of the experiments in physics, biology and geol- 
ogy are given. 

The second part of the study on the qualita- 
tive aspects in the improvement of science teach- 
ing discusses: (1) Aims and procedures; (2) 
Determination of course objectives; (3) Classifi- 
cation of scientific attitudes; (4) Importance of 
scientific method; (5) Methods of presentation 
from the standpoint of science teachers; (6) 
Motivation; (7) Relation of introductory courses 
to survey or orientation courses, and (8) Exami- 
nations or testing the achievement of a course. 

Unfortunately changes in the faculty organi- 
zation of the University of Oregon, and the 
lack of funds prevented the final completion of 
this most promising study. —C.M.P. 


Wess, Hanor A., AND BEAUCHAMP, Rosert O. 
Workbook in General Science. New York: 
D. Appleton-Century Company. 1937. 312 p. 
$0.88. 

The organization of this workbook closely 
parallels that of the authors’ Science by Obser- 
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vation and Experiment. There are nine large 
units “one for each month of the school year.” 
The value of the workbook to students as given 
in a foreword to students: (1) This workbook 
will save time for your busy teacher; (2) This 
workbook will encourage you to observe and ex- 
periment; (3) This workbook will teach you to 
keep records; and (4) This workbook will guide 
your reading in science. Teachers using other 
textbooks than the authors’ will find many prac- 
tical, everyday home experiments listed. 
—C.M.P. 


BEAUCHAMP, WILBUR L., MELROSE, MAry, AND 
BioucH, GLENN O. Discovering Our World. 
Book I. Chicago: Scott, Foresman and Com- 
pany, 1937. 288 p. $0.88. 

This is a course in science designed for the 
middle grades. There are eight units as fol- 
lows: (1) How are things of the world put in 
groups? (2) How do living things grow? (3) 
Why do living things need air and water? (4) 
How does the body work? (5) Why do we 
have days and nights? (6) What heavenly bodies 
can we see at night? (7) How does a magnet 
work? (8) What makes things work? A few 
brief pages of Teacher’s Notes (condensed from 
a Teachers Manual) are included. For each unit 
the purposes of the unit are stated and materials 
needed for experiments and activities. 

There are many excellent photographs in full 
color, adding much to the appearance and teach- 
ableness of the textual material. The content 
has been carefully graded and emphasizes prac- 
tice in scientific thinking and the scientific 
method. —C.M.P. 


Porter, C. W. The Carbon Compounds. Bos- 
ton: Ginn and Company, 1938. 495 p. $4.00. 
This is the third revision of a book first pub- 

lished in 1924. Its scope is limited to funda- 

mental principles and general reactions. The 
reviewer especially commends the arrangement 
of the textual material. The first main part 
treats the aliphatic compounds; the second part 
deals with the aromatic compounds; and the 
third part is a review of the more important 


general organic reactions. —C.M.P. 

Witirams, SAMuEL Rosrnson. Experimental 
Physics. Boston: Ginn and Company, 1937. 
158 p. $1.00. 


This is an excellently arranged manual for col- 
lege physics classes. The introduction and dis- 
cussion of theory which precede the directions 
for carrying out each experiment serve to tie 
the experimental work to class procedures. The 
student is given the help he needs at the point 
where it is likely to be needed, thus helping to 
direct his thinking as he proceeds with the ex- 
periment. This should avoid a mechanical fol- 
lowing of directions and taking of data, the 
meaning of which is later to be puzzled out. 
The diagrams illustrating both apparatus and 
theory are excellent. Where a graph is called 
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for a ruled page is furnished for plotting the 
data. An appendix gives the needed mathe- 
matical tables, conversion factors and physical 
constants, the pages are punched for use with 
rings, if desired. —O. E. Underhill. 


National Education Association. Addresses and 

Proceedings. Volume 75, 1937. 987 p. 

This volume includes addresses and proceed- 
ings of the New Orleans meeting of the Depart- 
ment of Superintendence and the Detroit meet- 
ing of the National Education Association. In 
most cases abstracts of addresses are given for 
the general sessions and the departmental meet- 
ings. More than twenty-five such departments 
and upwards of 250 addresses are represented. 
Much the greater share of the volume is given 
to the Detroit meeting possibly because so many 
departments meeting at New Orleans had 
already published accounts of those sessions. 

The series of papers gives one a good concep- 
tion of the trends of thought in the educational 
world and constitutes a good substitute for in- 
ability to attend the meetings in person. 

—A.W.H. 


The National Council of Teachers of Mathe- 
matics. Mathematics in Modern Education. 
New York: Columbia University, Bureau of 
Publications, 1936. 258 p. $1.75. 

This, the eleventh yearbook, constitutes one 
of the most interesting books that the National 
Council has published. The contents and authors 
areas follows: (1) Attacks on mathematics and 
how to meet them by W. D. Reeve; (2) The re- 
organization of secondary education by William 
Betz; (3) The meaning of mathematics by E. T. 
Bell; (4) The contribution of mathematics to 
civilization by David Eugene Smith; (5) The 
contribution of mathematics to education by Sir 
Cyril Ashford; (6) Mathematics in general edu- 
cation by W. Leitzmonn; (7) Mathematics as 
related to other great fields of knowledge by 
George Wolff; and (8) Form and appreciation 
by Griffith C, Evans. 

The discussions by Reeve on criticisms of 
secondary mathematics and by Betz on relating 
mathematics to the progressive movement in 
education are most interesting and thought-pro- 
voking, as valuable to the teacher of science as 
to the teacher of mathematics. —C.M.P. 


SmirH, Davin EUGENE, AND GINSBURG, JEKU- 
THIEL. Numbers and Numerals. New York: 
Columbia University. Bureau of Publications, 
1937. 52 p. $0.25. 

This is the first of a series of contemplated 
Monographs on various phases of mathematics 
education. It is difficult to conceive of any 
teacher, elementary or secondary, who would not 
find this monograph most interesting. Secon- 
dary pupils, too, will be delighted to read this 
book and thus gain a new slant on “that horrid 
subject mathematics” which has such an interest- 
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ing history. Chapter headings are: (1) Learn- 
ing to count; (2) Naming the numbers; (3) 
From numbers to numerals; (4) From numerals 
to computations; (5) Fractions; (6) Mystery of 
numbers; (7) Number pleasantries; and (8) 
Story of a few arithmetic words. —C.M.P. 


Compton, ArtHurR H. The Freedom of Man. 
New Haven: Yale University Press, 1935. 
153 p. $2.00. 

The fundamental question of morality, a vital 
problem in religion, and a subject of active inves- 
tigation in science is: Is man a free agent? Dr. 
Compton in the first part of this volume presents 
the finest, most illuminating discussion of this 
engaging question the reviewer has ever hap- 
pened upon. 

Dr. Compton comes to the conclusion that man 
has a free will and is able to determine his own 
actions. Questions discussed include: (1) Free- 
dom versus Law, an age-long conflict; (2) 
What determines our actions? (3) Intelligence 
in the world of nature; (4) Man’s place in God's 
world; (5) Death or life eternal. A summary 
of these chapters might be stated as follows: 
Evidence from both the physical and biological 
sciences makes it difficult to escape the conclu- 
sion that our world is controlled by a supreme 
Intelligence, which directs evolution according 
to some great plan. 

Striking phrases from this treatise include: 
“Natural phenomena do not obey exact laws. 
This statement marks perhaps the most signifi- 
cant revolution in the history of scientific 
thought. ... Now science must abandon its 
cherished law of causality. ... Events are not 
determined in the physical world. . . . The world 
around us does not obey exact laws—our actions 
are not mechanistically determined . . . science 
accepting the hypothesis of a supreme Intelli- 
gence working through nature’s processes as the 
only satisfactory method of accounting for the 
remarkable world in which we find ourselves... 
an intelligent Creator is by far the most reason- 
able basis for accounting for our world... . 
Nature is friendly to us if we will learn her 
laws and adapt our lives accordingly... . 
Science can thus have no quarrel with a religion 
which postulates a God to whom men are as His 
children . . . the creation of intelligent persons 
is a major objective of the Creator of the Uni- 
verse ... the opportunity and responsibility of 
working as God’s partners in his great task are 
overwhelming. ... What nobler ambitions can 
one have than to cooperate with his Maker in 
bringing about a better world in which we live? 
. . . Science speaks much less clearly on the 
question of immortality than on the related one 
of the existence of an order and a supreme In- 
telligence in nature. ... We have found strong 
reasons for believing that, in spite of his physi- 
cal insignificance, man as an intelligent person 
is of extraordinary importance in the cosmic 
scheme.” —C.M.P. 
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Hock1nc, WittrAm Ernest. Thoughts on Life 
and Death. New York: Harper and Brothers, 
1937. 260 p. $2.00. 

One of America’s leading philosophers dis- 
cusses two questions: What is the meaning of 
life? What is the meaning of death? Each 
question is thoroughly examined from its philo- 
sophical aspects. As Dr. Hocking says “the 
function of this discussion is not to prove im- 
mortality, nor to disprove it.” In this purpose 
he succeeds. He states “In my own view, this 
is the case: survival of death is a possibility, 
but not a necessity of destiny ... the notion 
of survival has no direct empirical standing, no 
place in the business of science. In philosophy, 
it is a last chapter, an appendix, a footnote to 
other matters.” As for the purposes of life, 
Dr. Hocking brings more hope and encourage- 
ment, both to those who despair of finding a 
meaning, as well as to those who have lost all 
sense for ultimate values. —C.M.P. 


Science and God. New 
174 p. 


BAVINK, BERNHARD. 
York: Reynal and Hitchcock, 1934. 
$1.50. 

This is a translation from the German of a 
treatise on the religious and philosophical im- 
plications of investigations in science labora- 
tories. The author is a German scientist best 
known in this country for “The Natural Sci- 
ences,” a book which has gone through several 
printings in Germany. It is interesting to con- 
trast and compare the viewpoints of Bavink and 
that of other writers whose writings are re- 
viewed in this issue. In the main the final con- 
clusions are approximately the same, but the 
reasoning processes by which these conclusions 
are arrived at, are often very different. The 
old mechanistic world-picture has been aban- 
doned by many scientists. The discussion on 
free will is not nearly so convincingly presented 
as that by Dr. Compton. —C.M.P. 


NEwMAN, Barcray Moon. Science Rediscovers 
God. New York: G. P. Putnam’s Sons, 1936. 
234 p. $2.00. 

The main thesis of Science Rediscovers God 
is that the further science goes in its material- 
ism the more apparent becomes the necessity for 
A Great Architect. It is only with a postulate 
of this kind that the discoveries of science can 
be integrated into an intelligible cosmic plan. 
As the author points out “Science once knew 
God, discovering Him everywhere in the heavens 
and the firmament. (See Steele’s Fourteen 
Weeks in Science series, Gray’s Botany, etc.) 
Then there came a time when that Hypothesis 
was by the majority of nature-probers consid- 
ered to be no longer needed: the Heavens de- 
clare the glory of Chance, and the firmament 
shows the handiwork of Accident.” And so 
science passed over into an era of gross mate- 
rialism. But in more recent years scientific men 
have been forced rather reluctantly into tenta- 
tively promulgating a Great Mathematician 
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(Jeans) or an Architect of the Universe. As 
Newman puts it “Science unknowingly redis- 
covers God and is unaware of it.” 5 
Chapter headings are: (1) “Has Science Re- 
discovered God?” (2) “Fifty Thousand Scien- 
tists Can Be Wrong”; (3) “My Enemies—the 
Teleophobes”; (4) “The Foundations of Sci- 
ence”; (5) “Beyond the Realm of Chance”; (6) 
“The Mystery of the Life Elements”; (7) “The 
Secret of the Human Brain”; (8) “The Web of 
Life”; (9) “The Dignity of Man”; and, (10) 
“Science Unknowingly Rediscovers God.” 
—C.M.P. 


SmytH, NatHan A. Through Science to God. 
New York: The Macmillan Company, 1936, 
213 p. $2.50. 

Both science and religion have redrawn their 
pictures—the one as to the nature of matter and 
the universe, the other as to the soul and God. 
Formerly electrons were pictured as concrete 
things and God and the soul were pictured in 
bodily forms. One way has resulted in meta- 
physical abstractions, the other in disbelief. The 
major portion of the treatise describes the mod- 
ern scientific approach of describing the mate- 
rial world which in turn paves the way for a 
new approach in the moral universe. The 
author’s purpose is to show that science at last 
points the way towards a more rational theology 
and a more convincing ethics. This book is 
unique in that its author, a lawyer and non- 
scientist, uses the scientific approach and dis- 
coveries and beliefs in science as the only 
rational means of determining ultimate truth 
in all realms and the answers to the “problem 
of our being here.” The book is thought-pro- 
voking, and its scientific discussions seem to be 
for the most part accurate. —C.M.P. 


Bartey, Wirson Grit. We Live Outside Our 
Bodies. Philadelphia: Dorrance and Company, 
1937. 248 p. $2.50. 

This is a book on psychic research, in which 
the topic is approached inductively through work- 
ing up to the phenomena through the material 
sciences. It is difficult to separate the true from 
the false and the manifestations the author 
claims to have carried out should be subjected 
to the scrutiny of the Scientific American Com- 
mittee on psychic investigation. The author 
maintains we live outside our bodies and the 
body and brain are only the temporary place in 
which personality dwells. “When we die we 
shall live again.” The book is interesting read- 
ing for those interested in psychic affairs, but 
the author would seem to be far too optimistic 
regarding his questionable experiences. 


C.M.P. 

Papp, Desmertus. Creation’s Doom. New 
York: The D. Appleton-Century Company, 
1935. 288 p. $3.00. 


This book is a translation from the German. 
The author is an Austrian, originally a journal- 
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ist but who has in recent years turned his atten- 
tion to science, especially astronomy. Creation’s 
Doom is a prophetic description of the probable 
future fate of man and the planet on which he 
lives. 

Man has always wondered as to his own fate 
and that of the little earth on which he lives. 
In this book he will find the possible answers, 
based on all the known and implied scientific 
facts that are now available. From a description 
of the possible manners of birth of the solar 
system, the origin of life on this planet, the 
author proceeds to numerous exciting specula- 
tions as to possible future changes in the physio- 
logical and psychological make-up of man and 
the great advances in scientific inventions and 
eugenics which may be expected during the next 
several millions of years. A few of his inter- 
esting speculations regarding man: (1) Man 
will eventually become a toothless being; (2) 
All of the hair on the human body, except that 
of the eyebrows, will disappear. Men—and 
women—will be bald; (3) Man will lose his 
sense of smell; (4) He may develop a new 
spectroscopic sense which will enable him to 
determine the chemic substance of things; (5) 
Mental telepathy will become an accomplished 
fact; (6) His brain will greatly increase in size 
and he will be infinitely wiser than now. 

Some of the cosmic hazards that might 
threaten the earth—volcanic activity, astral col- 
lisions, cosmic rays, the cooling of the sun, the 
explosion of the sun, and the destruction of the 
moon—any of these might doom the earth. The 
most probable one seems to be the cooling of 
the sun, an event that will not occur for several 
million years. Before this happens man will 
have made inter-planetary voyages, the source 
of energy will be sub-atomic, man will have 
become extinct by the death of the species, in- 
sects will be in the ascendancy, and the earth 
will finally be pulverized by an explosion of the 
cold sun. 

Most science teachers will enjoy reading this 
fascinating book which is a curious mixture of 
scientific facts and imagination. Many scientists 
will not agree with all the interpretations given, 
but that does not lessen the real pleasure and 
thrills in reading this book. It will make you 
think. —C.M.P. 


Rusk, Rocers D. Atoms, Men and Stars. New 

York: Alfred A. Knopf, 1937. $3.00. 

To Dr. Rusk, science is a mode of life—a way 
of living. Both the theoretical and the practical 
side of science are stressed. In the chapter on 
Machines and Man’s Future the author con- 
cludes “If the machine presents, in any sense, a 
threat to man’s higher aspirations, it at the same 
time presents the opportunity to him to shape 
his own future” and When Science Turns Sav- 
age Rusk says “In the last analysis the wars 
of the future must be blamed not on science but 
on man’s failure to control himself.” The re- 
viewer found the chapters Man Builds His Uni- 
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verse, The Legend of Einstein, The Universe 
Expands, Anarchist “h,” Uncertainty and 
Eddington, Dying World. and God and the 
Scientists the most interesting. Sometimes the 
author draws conclusions from facts that might 
as well support other conclusions. His chapter 
on God and the Scientists is rather vague, leav- 
ing the reader to wonder exactly where Dr. Rusk 
stands or what he believes. This vagueness 
may be intentional because the author is uncer- 
tain himself as to exactly what he believes. 
The book is very readable with here and there 
interesting bits of gossip, much philosophy and 
speculation, and in some places political and 
social views, so interspersed as to make it a 
most human popularization. The author is Pro- 
fessor of Physics at Mount Holyoke College. 
He is the son of the author of How To Teach 
Physics (a physics text well-known a couple of 
decades or so ago). —C.M.P. 


Jaques, H. E. How to Know the Insects. Mt. 
Pleasant, Iowa: H. E. Jaques, 1936. 140 p. 
$1.00. 

This is an illustrated key to the more common 
families of insects with suggestions for collect- 
ing, mounting and studying them. About 200 
common insects are pictured and described as 
representatives of their families. Elementary 
science and biology teachers wishing to acquaint 
themselves with insects can readily use the key. 
It is recommended as one of the most practical 
insect keys now available. —C.M.P. 


Humpureys, W. J. Weather Rambles. Balti- 
more: The Williams and Wilkins Company, 
1937. 265 p. $2.50. 

What nature lover doesn’t enjoy rambling here 
and there over field and dale when the wander- 
lust is upon him? If so, he will enjoy mentally 
roaming with Humphreys as his companion, as 
Humphreys relates his twice-told tales about the 
weather (twice-told because several of them 
have been published elsewhere). It is indeed 
fortunate that these have been included in the 
present volume. This is the peer of all books 
that have appeared that relate interesting tales 
of the weather—a book par excellence for supple- 
mentary reading in high school and college sur- 
vey courses. To the reviewer the tales of the 
tornado, winter’s music, the murmur of the for- 
est, the roar of the mountain, and teetering on 
an ice age were the best. —C.M.P. 


Dirmars, RayMonp L., AND Bripces, WILLIAM, 
Snake-Hunters’ Holiday. New York: D. 
Appleton-Century Company, 1935. 309 p. 
$3.50. 

This is one of the most vigorous, exciting nar- 
ratives that one is likely to read in many a day. 
Probably no writer can exceed Dr. Ditmars as 
a popular narrator of science adventures. The 
reviewer would unquestionably rank this volume 
as one of the finest supplementary readers that 
could be added to the high school library. Surely 
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there can be but few boys (and many girls, too) 
who would not rate this book as “tops” among 
all books of adventure—and this one has the 
unusual merit of including many unusual scien- 
tific facts, and how the scientific worker goes 
about his tasks in the field. Dr. Ditmars, the 
world’s authority on snakes, is Curator of Mam- 
mals and Reptiles of the New York Zoological 
Park and Mr. Bridges is Curator of Publications 
at the same institution. This particular volume 
relates tropical adventures in search of bats and 
the bushmaster. The expedition was successful 
in accomplishing its main objectives of bringing 
back a live bushmaster to the Zoological Gar- 
dens—the first one in 25 years. This one was 
captured on the island of Trinidad as had been 
the previous ones. Unfortunately this latest 
bushmaster suffered the same fate of other 
bushmasters brought to the Zoological Park—it 
died soon after arriving at the Park. It is diffi- 
cult to decide which story of adventure is the 
more thrilling—that of capturing the bushmaster 
or the obtaining of the four vampire bats brought 
back to the Zoological Gardens. And there are 
many other interesting adventures too! 
—C.M.P. 


Davis, Watson, Editor. The Advance of Sci- 
ence. Garden City, N. Y.: Doubleday, Doran 
and Company, 1935. 400 p. $3.50. 

This treatise gives a fairly complete record of 
the progress science has made in all fields. The 
editor, Watson Davis, is Editor of Science Ser- 
vice, and no one is in a better position to speak 
officially as to what advances science is making. 
Science Service is an institution for the popu- 
larization of science, organized in 1921 with 
headquarters in Washington. The editor has 
been ably assisted by several persons who con- 
tribute regularly to Science News Letter. There 
are 32 chapters, 33 half-toned illustrations and 
35 text illustrations and figures. Some of the 
interesting chapters are: (1) Unpuzzling the 
universe; (2) The cosmic ray mystery; (3) 
Within the atom; (4) Energy from atoms; 
(5) Heavy hydrogen; (6) Great cold and 
strange lights; (7) The changing earth; (8) 
Exploring upwards; (9) Geographic adventur- 
ing; (10) Doing something about the weather; 
(11) Our natural enemies; (12) Restoring the 
face of nature; (13) New ideas on evolution; 
(14) Driving out devils; (15) Race betterment; 
(16) The future of man; and (17) Science and 
civilization. 

The book is written in clear, lucid style and 
makes excellent supplementary reading for sec- 
ondary students, for elementary science teachers, 
and for science orientation courses. 

—C.M.P. 


Sympostum. Our Insect Friends and Foes and 
Spiders. Washington: The National Geo- 
graphic Society, 1935. 252 p. $2.50. 

This is a series of collected articles and color 
pages on insects and spiders that have appeared 
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in the National Geographic Magazine during the 
past decade. Altogether it is a most fascinating 
volume. (Abstracts of most of these articles have 
appeared in Science Epucation.) There are 
nine chapters with 64 pages reproducing over 
500 insects and spiders and their habits in their 
natural colors. The chapter titles are: (1) Ex- 
ploring the wonders of the insect world; (2) 
Insect rivals of the rainbow; (3) Man’s winged 
ally, the busy honeybee; (4) Stalking ants, say- 
age and civilized; (5) Living casks of honey; 
(6) Strange habits of familiar moths and but- 
terflies; (7) Where our moths and butterflies 
roam; (8) Afield with the spiders; and (9) 
California trapdoor spider performs engineering 
marvels. 

This is a book that can be recommended with- 
out any reservation to biology and elementary 
science teachers, and to high school biology stu- 
dents, science survey course students, and college 
biology students. —C.M.P. 


Surras, Georce, 3rd. Hunting Wild Life with 
Camere and Flashlight. Washington: National 
Geographic Society, 1935. (Volumes I and 
II) 450 p. each. $5.00. 

The author is one of America’s most widely 
known and appreciated field naturalists. These 
two volumes are “a record of sixty-five years’ 
visits to the woods and waters of North 
America.” Most of his articles have appeared 
in the National Geographic Magazine and many 
abstracts of these articles have appeared in 
Science Epucation. However for the purposes 
of these volumes the material has been revised 
and largely rewritten. Thus a lifetime’s work 
with notebook and camera are recorded in these 
two volumes. There are 950 photographs by the 
author. Volume I relates to Life in the Lake 
Superior Region and Volume II to Wild Life 
of Coasts, Islands and Mountains. Mr. Shiras 
perfected the flashlight “pistol,” now in use by 
all naturalists taking flashlight pictures of wild 
animal life in its native haunts. His pictures 
are unique and are superb photographic art. 
Many pictures are examples of inexhaustible 
patience and stoical indifference to personal dis- 
comfort. His priceless negatives are now the 
property of the National Geographic Society. 

The textual material accompanying the photo- 
graphs is enlivened with many amusing anec- 
dotes. Its scientific accuracy is unquestioned. 
Altogether these two volumes constitute one of 
the finest contributions that have been made to 
our knowledge of American wild life—much of 
the material being impossible to ever be redupli- 
cated in the future. Secondary and college 
biology students and teachers, and anyone else 
interested in excellent photographs and splendid 
reading will find these two volumes «nexcelled 
in the field covered. —C.M.P. 


CLENDENNING, Locan. Behind the Doctor. Gar- 
den City, N. Y.: Garden City Publishing Com- 
pany, 1936. 458 p. $1.69. 
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What’s behind the doctor? Who’s behind the 
doctor? So many centuries, so many stories, so 
many people. And in this exceedingly interest- 
ing story of the doctor the reader comes to a 
real appreciation of the wonders of modern 
medicine and thankful for the fact that he lives 
in a country where the doctor has reached his 
highest development in medical knowledge and 
techniques. In his writing Dr. Clendenning 
employs a most readable style, interspersed with 
much dialogue, many quotations and a wealth 
of illustrations. 

Centuries of trial and error, research and dis- 
covery are behind the doctor. This fight of man 
against disease constitutes a fascinating story, 
told in language the layman can always under- 
stand, by a medical authority who has unusual 
ability to so write as to grip the reader’s atten- 
tion. 

No better book has been written around the 
history of medicine. It is recommended as a 
supplementary book for the high school book 
shelf and for the college survey courses in 
sciences. —C.M.P. 


Ropprns, WILFRED WILLIAM, AND RAMALEY, 
Francis. Plants Useful to Man. Philadel- 
phia: P. Blakiston’s Son and Company, 1937. 
422 p. $3.50. 

This is the second edition of a book which has 
proved to be a most valuable supplementary book 
for college and secondary students and teachers. 
It furnishes a wealth of information on the 
world’s commercial plant products. Material 
discussed includes the common plants of orchard, 
garden, and field; the more useful ornamentals; 
and such tropical and subtropical plants as tea, 
coffee, spices, drugs, fibers and tropical fruits. 
There are nearly two hundred fifty illustrations. 

The book would serve as a handy reference 
source in the high school library and in college 
survey courses. —C.M.P. 


StanrorD, ErNEst Extwoop. Economic Plants. 
New York: D. Appleton-Century Company, 
1934. 571 p. $5.00. 

Economic Plants is an authoritative, yet simply 
written survey of the more important economic 
groups of plants. The economic aspects of 
botany are excellently presented. The book will 
serve as an excellent reference in high school 
biology and in college science survey courses. 
The 371 illustrations, the quality of paper, print- 
ing and binding are unusually good. 

The first two chapters are of an introductory 
nature describing the major group of plants and 
plant structure. A second part of the book dis- 
cusses forest products; a third part, textile 
plants and products; a fourth part, food prod- 
ucts; a fifth part, spices and other aromatic 
products; and a sixth part, beverage-yielding 
and medicinal plants. —C.M.P. 


SmirH, Dama Marcaret. Indian Tribes of the 
Southwest. Stanford University: Stanford 
University Press, 1935. 146 p. $1.50. 
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This is a chatty, informal, lively sort of book, 
full of sound sense and good humor. The author 
is intimately acquainted with the Indian Tribes 
of southwestern United States and in this book 
she brings her knowledge and experiences to the 
reader—the lives, customs, arts, ceremonies and 
handicrafts of the most interesting Indians on 
the American continent. 

The stories of Acoma—the Sky City, the En- 
chanted Mesa, the Apaches, the Hopi Snake 
Dancers, the Navajo rug weavers, and the Pueb- 
los make this book entertaining reading. While 
this is more of a social studies book the science 
information possessed and utilized by these 
Indians is interesting and contrasting—in many 
instances an appalling dearth—and in other 
instances surprisingly great. —C.M.P. 


Coutter, Merte C. The Story of the Plant 
Kingdom. Chicago: The University of Chi- 
cago Press, 1936. 270 p. $2.50. 

This is one of the “New Plan” texts used at 
the University of Chicago. Like the other texts 
that treat other parts of the course, this text is 
quite a departure from the usual botany text- 
book. Here is presented in relatively compact 
form the essentials of botanical science, both for 
courses in general biology and for beginning 
courses in pure botany. 

The textual material is presented in an inter- 
esting style and the illustrations and diagrams 
are pert and timely. There are an unusually 
great number of footnotes. High school botany 
and biology teachers would find it an excellent 
supplementary source of information, but it is 
especially recommended for the botanical phase 
of college science survey courses either as the 
text or as a most useful reference book. 


—C.M.P. 
Curran, C. H., anp Kaurretp, Cart. Snakes 
and Their Ways. New York: Harper and 


Brothers, 1937. 285 p. $3.50. 

This is probably the most complete popular 
treatise on snakes that has yet been written ac- 
cording to William Beebe in the foreword. The 
authors are both well known authorities on 
snakes. Dr. Curran is associate Curator in the 
Department of Entomology at the American 
Museum of Natural History and Mr. Kauffeld is 
Curator of Herpetology at the Staten Island 
Zoological Society. One can think of few things 
relating to snakes or what he has heard or read 
about them that are not discussed by the authors. 
Snake worship, poisonous snakes, beneficial 
snakes, snake poisons, sea snakes, most poison- 
ous snakes in the United States, rattlesnakes, 
moccasins, copperheads, fer-de-lance, bushmas- 
ters, cobras, mambas, pythons, anacondas, hoop 
snakes, snake charmers, cannibal snakes, tree 
snakes, blind snakes—all of these are discussed 
as well as many more intereting stories. Entire 
chapters are given over to the more important 
snakes. There are 32 pages of half-tones and a 
check list of 193 snakes. The book is recom- 
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mended for secondary biology classes and college 
survey courses for supplementary reading. 
Although snakes do not have the power of fas- 
cinating or hypnotizing animals, this book should 
fascinate all but the dullest minds. 

—C.M.P. 


Exper, ALBert L. Demonstrations and Experi- 
ments in General Chemistry. New York: 
Harper and Brothers, 1937. 247 p. $2.00. 
This is a lecture demonstration manual for. 

the elementary course in general chemistry in 

colleges. The demonstrations, comprising a list 
of more than 200, are organized about the major 
topics of general chemistry. A statement of the 

purpose, the apparatus and supplies needed, a 

description of the procedure to be followed, 

and, in most cases, illustrations of the apparatus 
used, is given for each experiment. A numbets 
of new and interesting experiments are provided. 

High school chemistry teachers and survey 

course teachers will find this book a source of 

many practical demonstrations. —C.M.P. 


Dickson, Harris. The Story of King Cotton. 
New York: Funk and Wagnalls, 1937. 309 p. 
$2.50. . 

This is a dramafic story of the great textile 
plant of the world—Old King Cotton. The 
author, a native of the Delta, goes back to the 
early days of southern cotton and follows King 
Cotton through the antebellum days, the recon- 
struction days following, and down to the pres- 
ent with its tendency toward diversification. 
Cotton became King and was practically the 
only crop grown, largely because it was the only 
crop by which cash loans could be obtained. As 
a result many plantations were devoted solely 
to cotton production and the necessities of life 
were purchased. Share-croppers, cotton-boll 
weevil and the depression are tragedies of the 
cotton-belt. The economics of cotton produc- 
tion are excellently portrayed. This book is an 
excellent one for supplementary reading in the 
textile unit. —C.M.P. 


GrRAYMAR, THuRRA. The School at the Cross- 
roads. New York: Funk and Wagnalls Com- 
pany, 1937. 241 p. $2.00. 

This is an appraisal of the public school educa- 
tion of today. The blurb describes the author as 
having had many years teaching experience and 
the author’s familiarity with the contrasting phi- 
losophies and procedures makes one wonder 
exactly who the author is, for evidently the name 
Graymar is a pen-name. It is certain that the 
book is based on wide and varied experiences. 
The author writes with a facile pen, holding 
one’s attention and interest throughout, whether 
one agrees or heartily disagrees with the con- 
clusions drawn, either specifically stated or im- 
plied. It is quite unlikely that either the real 


conservatives or the progressive experimentalists 
will agree with much that is written—except 
that about the other side. 


As a whole the author 
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takes a middle ground, leaning toward the con- 
servative side. However the author would 
greatly change much of the content and method 
now in vogue. She proposes a fifteen unit plan 
whereby present overcrowded classrooms would 
be divided into classes of about 15 each at least 
once a day, the teaching procedure to be handled 
by the present corps of teachers. She summar- 
izes her philosophy as follows: “I would place 
training in disciplined living and pleasing man- 
ners, the substitution of a reasonable respect for 
the subject taught, in place of the contemptuous 
anathema of the so-called factual knowledge 
now current, the reduction of the teachers’ paper 
work to the absolute minimum, the limiting of 
the number of hours that teachers shall be re- 
quired to work whether in or out of school, the 
delegation of necessary authority to teachers, 
actual pupil responsibility—not the pseudo-sort 
that, turns over the whole works to children 

and the reorganization of teachers’ training col- 
leges with a view to careful selection of teach- 
ing material and a great reduction of courses in 
educational theories.” —C.M.P. 


Hecner, Rosert. Parade of the Animal King- 
dom. New York: The Macmillan Company, 
1935. 675 p. $5.00. 

Parade of the Animal Kingdom is just that— 
the animals are made to parade before you as in 
a circus. And the book is just as interesting as 
a circus—and what boy or girl is not interested 
in going to a circus? Yes, even the bands are 
here to make music and noise (insects, birds and 
so on) and there are plenty of circus clowns. 
If such a parade could be actually held it would 
be the greatest, most interesting parade ever 
held—and by far the longest one too—nearly a 
million species would march by. This is the 
first book of its kind, giving a complete picture 
of the animal world from the small protozoa to 
the primates. There are 39 chapters and over 
700 illustrations. These are unusually good and 
the paper is of the very highest quality. It 
would be difficult to find a more attractive, prac- 
tical book for the high school biology bookshelf. 
Its scientific accuracy may be attested for by the 
fact that its author is one of our best known 
zoologists. A companion volume on the parade 
of the plant kingdom would seem most appro- 
priate. —C.M.P. 


Russett, Henry Norris. The Solar System 
and Its Origin. New York: The Macmillan 
Company, 1935. 144 p. $2.00. 

The facts and theories concerning the origin 
of the solar system are clearly, lucidly presented 
in this volume. It is the most readable account 
of how the earth began that we have in print. 
The author is a well-known astronomer of 
Princeton University and a monthly contributor 
to the Scientific American. Dr. Russell's dis- 
cussion of the dynamical, physical and chemical 
properties of the system is one of the most 
readable likely to be found any place. He em- 
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phasizes the tremendous isolation of the solar 
system in space. The theories of Laplace, Cham- 
berlin and Moulton, Jeans and Jeffreys, and 
Alter are discussed at length. The weaknesses 
“nd points of strength in each of these theories 
are excellently portrayed. No perfectly satis- 
factory solution has yet been proposed, but it 
appears likely that the earth’s origin, important 
though it seems, was the merest incident in a 
far vaster process. 

The book is especially recommended for use 
in survey courses and for elementary and high 
school science teachers. —C.M.P. 


Jeans, Str JAMES, et al. Scientific Progress. 
New York: The Macmillan Company, 1936. 
210 p. $2.00. 

This book comprises the Sir Halley Stewart 
Lecture for 1935. The six chapters, each of 
which originally comprised a lecture, are by six 
leading English scientists. The chapters and 
the author are as follows: (1) “Man and the 
Universe,” by Sir James Jeans; (2) “The 
Progress of Physical Science,” by Sir William 
Bragg; (3) “The Electricity in the Atmosphere,” 
by E. V. Appleton; (4) “Progress in Medical 
Science,” by E. Mellanby; (5) “Human Genetics 
and Human Ideals,” by J. B. S. Haldane; and 
(6) “Science and Its Relation to Social Needs,” 
by Julian Huxley. ‘ 

Recent advances emphasized in each field dis- 
cussed: (1) Milestones in man’s changing ideas 
of the universe include the work of Copernicus, 
the Origin of Species by Darwin, the work of 
Bohr and Einstein, and wave-mechanics. It be- 
gins to look as if man were more free to choose 
between good and evil and to decide his direction 
of development than late nineteenth century 
scientists assumed. (2) Nature’s structures— 
whether they are ice, proteins, cellulose, metal, 
or minerals—are definite in pattern. These defi- 
tite patterns give us the properties of substances 
as we know them. (3) Atmospheric electricity 
presents many problems, only a few of which 
have been solved. (4) Medical progress has 
been greatly accelerated in recent years and 
facts are accumulating faster and faster, so that 
there seems to be no limit to the possibilities of 
discovery which will follow the present methods 
of investigation. (5) Certain eugenic measures 
are desirable but racial crossing seems to be, on 
the whole, undesirable. (6) At. present science 
is largely enslaved by the profit-motive and dis- 
torted by various pressures in the social system, 
but it is the only tool on which we can rely to 
get us out of difficulties. —C.M.P. 


Bracc, W. L. Electricity. New York: The 
Macmillan Company, 1936. 272 p. $4.00. 
The material in this book was originally pre- 

pared for a series of lectures “adapted to a 

juvenile auditory” at the Royal Institution of 

London—the one hundred and ninth course in a 

long series of such lectures given by distin- 

guished scientists. 
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The author is the junior member of the well- 
known son and father combination of Bragg 
and Bragg. Both are famous English scientists, 
sharing the Nobel prize in 1915. The elder 
Bragg has many popular science treatises to his 
credit, but this is the first attempt of the son. 
The attempt adds new laurels to name of Bragg 
Bragg—“like father like son” as it were. 

This book is intended for the novice in elec- 
tricity. In simple, understandable style, the 
author explains how electrical devices work and 
the fundamental ideas underlying these opera- 
tions. The book is fully illustrated with photo- 
graphs and drawings. The six chapters are: 
(1) What is electricity? (2) How electricity 
travels; (3) Motors and dynamos; (4) Our 
electrical supply; (5) Telegraphs and tele- 
phones; (6) Oscillating electrical circuits. 

The book ‘is recommended as excellent for 
high school physics students, elementary science 
teachers, and survey courses. —C.M.P. 


GEMMILL, ANNA M. An Experimental Study 
at New York State Teachers College at Buf- 
falo to Determine a Science Program for 
the Education of Elementary Classroom 
Teachers. New York: Bureau of Publica- 
tions, Teachers College, Columbia University, 
1937. 74 p. $1.60. 

The author investigated the amount of science 
included in the training of elementary teachers 
in sixteen representative teachers colleges in ten 
states. Some of the results indicated in general 
insufficient science training given for handling 
science instruction in the elementary school, a 
lack of integration in instruction, a preponder- 
ance of biological offering with neglect of the 
physical sciences. 

An analysis of the teacher’s needs was then 
made on the basis of which an experimental 
orientation course in science was planned and 
taught. As a result of the generalized program 
the author concluded that the training should 
consist of two years of generalized science, one 
year biological, the second physical, followed by 
a semester’s course in materials and techniques 
of science. 

Much detail on the experimental course and 
related work in the campus school is given and 
renders this disseration very valuable. 


—L.M:S. 
Wetts, Harrincton. Seashore Life. San 
Francisco: Harr Wagner Publishing Com- 


pany, 1937. 271 p. $1.25. 

This is “a book for California children about 
California beaches.” It should be on the book- 
shelves of schools in any state, however, because 
descriptive—books of sea life for children’s 
reading are rare. The material was tried in 
the classroom at fourth grade level, but it can 
be used even up into the junior high school. 
There is a wide variety of material. Children 
will be able to gain a conception of the classifi- 
cation of animal and plant life. —L.M.S. 











DO YOUR 
STUDENTS KNOW: 


That no precise definition for 
glass has ever been evolved 
and why? 

What glass makers were kept 
prisoners, so precious was 
their art? 

What the railroads contributed 
to test tubes? 

Where first technical glass- 
ware was made? 

What the largest piece of glass 
in the world is called? 

Where optical glasses started 
and how? 

How glass is used to keep 
houses warm? 

These and many other questions 

are answered in “A Short Story 

of Technical Glassware.” 








\ As Interesting as a Novel . . . 
\ As Instructive as a Text Book 


“A SHORT STORY OF 


\ 
\ 
\ 


The New Science Booklet 
FREE To Teachers 
and Their Pupils 








A most unusual booklet, “A 
Short Story of Technical Glass- 
ware” is now ready for distti- 
bution. Here for the first time 
is the romantic history of tech- 
nical glassware—the story be- 
hind the test tube, flask and beaker and the 
working tools of our everyday laboratory life. 
Every science teacher will want a copy for his or her own 
library. Every department head will see at once the possi- 
bilities this booklet holds for class room use. 
You are urged to estimate the number of copies you will 
require and to inform your dealer in “Pyrex” Laboratory 
Glassware or write us at once. Remember, there is no 
charge for these books. They are a contribution of Corn- 
ing Glass Works to the new teaching technique—that 
of making science more interesting by drawing upon its 
past and investing its present with added historical 
significance. 


The attached coupon is for your convenience. 
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Please have forwarded to me at once copies 
of your new booklet, “A Short Story of Technical 
Glassware.” 
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Ship booklets to 
(School Name & Address) 
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